
7 

L 



e i p a s o 

Via Federal Express 

March 30, 2005 

Mr. Ed Martin 
New Mexico Oil Conservation Division 
1220 St. Francis Dr. 
Santa Fe, NM 87504 

RE: 2004 ANNUAL REPORT FOR THE JAQUEZ COM E #1 AND C #1 AND THE SAN JUAN 

RIVER PLANT n • 

Dear Mr. Martin: 

El Paso Field Services (EPFS) hereby submits the 2004 Annual Report for the Jaquez 
Com E #1 and C #1 located near Blanco, New Mexico and the San Juan River Plant 
located near Kirtland, New Mexico. The enclosed reports detail the remediation and 
sampling activities for the year 2004. 

If you have any questions concerning the enclosed reports, please call me at (719) 520-
4433. 

Sincerely, 

Scott T.Pope P.G. 
Senior Environmental Scientist 

Enclosures: as stated 

xc: Mr. Denny Foust, NMOCD, Aztec - w/ enclosures; via Fed Ex 
Mr. John Jaquez, Landowner, Jaquez Report Only - w / enclosures; via Fed Ex 
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L I S T OF ACRONYMS 

bgs below ground surface 

BTEX benzene, toluene, ethylbenzene, and total xylenes 

DO dissolved oxygen 

EC electrical conductivity 

EPFS El Paso Field Services 

IDW Investigation-derived waste 

LNAPL light, non-aqueous phase liquid 

m 3 cubic meters 

mg/kg milligrams per kilogram 

mg/L milligrams per liter 

Mg/L micrograms per liter 

NMWQCC New Mexico Water Quality Control Commission 

NMOCD New Mexico Oil Conservation Division 

O&M operation and maintenance 

ORC oxygen-releasing compound 

PE) photoionization detector 

PSH phase-separated hydrocarbons 

psi pounds per square inch 

PVC polyvinyl chloride 

scfm standard cubic feet per minute 

SVE soil vapor extraction 

TPH total petroleum hydrocarbons 

yd3 cubic yards 
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E X E C U T I V E SUMMARY 

The Jaquez Com. C#l and Jaquez Com. E#l (Jaquez) groundwater site is located in 
Township 29N, Range 9W, Section 6, in San Juan County, near Blanco, New Mexico. El 
Paso Field Services (EPFS) manages the site that includes two meter stations located 
within 40 feet of one another. Environmental concerns at the Jaquez site include 
dissolved-phase hydrocarbons in groundwater at concentrations above New Mexico Water 
Quality Control Commission (NMWQCC) standards and petroleum hydrocarbons in soil 
at concentrations potentially above NMWQCC standards. The land adjacent to the site is 
presently occupied by the local residents and is used primarily for farming. The Citizens 
Ditch, an elevated surface water conveyance for irrigation and potable water for the City 
of Bloomfield, bisects the site. 

EPFS has delineated the groundwater plume and is aggressively remediating the area 
north of Citizens Ditch using air sparging and soil vapor extraction. Free-product has 
been removed and active free-product recovery is no longer required at this site. In 2002, 
the area south of Citizens Ditch underwent subsurface injection of oxygen-releasing 
compound (ORC) in the area south of Citizens Ditch to enhance natural biodegradation of 
residual hydrocarbons. 

During 2003 and 2004, the air sparging and soil vapor extraction remediation systems 
have periodically been shut down for performance monitoring due to groundwater 
benzene, toluene, ethylbenzene and total xylenes (BTEX) concentrations below closure 
standards. However, the systems have subsequently been restarted during periods of the 
year in response to rebound of benzene concentrations at two wells (R-l and R-4). The air 
sparging and soil vapor extraction remediation systems continue to significantly reduce 
dissolved-phase hydrocarbon concentrations in groundwater beneath the area north of 
Citizens Ditch. Currently, the remediation systems are operating pending additional 
groundwater sampling. 

Currently, all wells at the site are being sampled annually (May) for BTEX compounds, 
and in addition, monitoring wells M-4, R-l, R-2 and R-4 are being sampled quarterly. As 
recommended in the 2003 Annual Report, nitrate concentrations will only be monitored 
again at closure. BTEX concentrations in wells located in the area south of Citizens Ditch 
were all below closure standards during 2004. Benzene concentrations in monitoring well 
M-4 (located south of Citizens Ditch) continued to decrease from 2002 levels, likely due 
to upgradient injection of ORC in November 2002. During the first and third quarters of 
sampling (February and August 2004), BTEX concentrations in wells north of Citizens 
Ditch were also below standards; however, during the second and fourth quarters (May 
and November 2004), the benzene concentrations in R-l rebounded to 13.0 and 20.6 ug/L, 
respectively, and the benzene concentrations in R-4 rebounded to 10.0 ug/L (equal to the 
standard) and 14.8 ug/L, respectively. 

This report presents the results of on-going groundwater remediation and monitoring for 
2004. 
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1.0 INTRODUCTION 

This annual report has been prepared on behalf of El Paso Field Services (EPFS) to 
present a summary of activities performed and analytical data collected at the Jaquez 
Com. C#l and Jaquez Com. E#l (Jaquez) meter stations during 2004. These meter 
stations are located approximately 40 feet apart in Township 29N, Range 9W, Section 6, 
in San Juan County, New Mexico, as shown in Figure 1, Site Location Map. The Jaquez 
Site is bisected by Citizens Ditch and is divided into the area north of Citizens Ditch and 
the area south of Citizens Ditch. Figure 2, Jaquez Site Layout, presents a detailed map of 
the Jaquez Site. 

This annual report presents a summary of field activities performed at the Jaquez Site 
during 2004 including: 

• Evaluation of oxygen-releasing compound (ORC) injection conducted in 2002 
near monitoring well M-4 in the area south of Citizens Ditch; 

• Operation and maintenance (O&M) activities associated with the air sparging and 
soil vapor extraction systems located in the area north of Citizens Ditch; and 

• On-going groundwater monitoring in the areas north and south of Citizens Ditch. 

1.1 SUMMARY OF PREVIOUS ACTIVITIES 

Following is a summary of previous investigations, remedial actions and site activities 
through 2004. 

Previous Investigations. The Jaquez Site was identified in 1992 when the adjoining 
landowners expressed concern regarding potential hydrocarbon contamination in a garden 
area south of the two meter site locations. EPFS, then El Paso Natural Gas, initiated a 
comprehensive soil and groundwater investigation of the meter sites and nearby garden 
area in March 1993, as directed by the New Mexico Oil Conservation Division 
(NMOCD). In June 1993, EPFS submitted a remediation plan to NMOCD for excavation 
activities at areas both north and south of Citizens Ditch, and subsequently excavated 
hydrocarbon-contaminated soils in August and September 1993. Groundwater monitoring 
wells R-l through R-5 (north of Citizens Ditch) and M - l through M-5 (south of Citizens 
Ditch) were also installed and sampled. 

In June 1999, the landowner encountered discolored soils while plowing in the garden 
area. As a result, EPFS and NMOCD sampled the site and recommended additional soil 
and groundwater investigation. In November 1999, a test trench was dug across the field 
revealing a small area of residual contamination on the western side of the garden area. 
Additional investigations were conducted in December 1999 to further investigate 
allegations of a second pit location north of the Citizens Ditch. No evidence of an 
additional pit or impacted soils were found during that investigation. 
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In January 2000, additional downgradient monitoring wells were installed west ofthe site 
near the landowner residence, as requested by NMOCD and the landowner. In addition, a 
six-inch diameter irrigation well north of Citizens Ditch was sampled in February 2000. 
No BTEX was detected above analytical laboratory detection limits in these samples. 
Also in February 2000, six sediment samples were collected from the Citizens Ditch for 
hydrocarbon analyses during a brief closure of the conveyance. All sediment samples 
were below NMOCD standards. In July 2000, temporary monitoring wells TMW-1 and 
TMW-2 were installed and sampled near the fence line in the area south of Citizens Ditch. 
No detectable contamination was found in these samples. Surface water samples (above 
and below the site) from the Citizens Ditch have been collected on a regular basis since 
June 2000. Sampling results to-date have not shown contaminants of concern above 
NMWQCC standards in surface water conveyed across the Jaquez Site by Citizens Ditch. 

Previous Remedial Actions. Remedial activities have been ongoing since 1993 at the 
Jaquez Site. In addition to the excavation of contaminated soils mentioned above, passive 
and belt-type hydrocarbon skimmers were installed in two wells in the area north of 
Citizens Ditch to collect free-phase hydrocarbons from wells that indicated seasonal 
accumulations of free-product. By 1998, approximately 265 gallons of free-phase 
hydrocarbons were recovered from the wells in the area north of Citizens Ditch. No free-
phase hydrocarbons have been measured in any well since March 29, 2000. Dissolved 
phase hydrocarbon levels continued to decrease in 1999 and during 2000. 

In January 2000, air sparging and vapor extraction activities were initiated on the north 
side of Citizens Ditch to address residual soil and dissolved-phase groundwater 
contamination in the former pit area. This aggressive remediation has considerably 
reduced hydrocarbon concentrations in the area north of Citizens Ditch to levels at or near 
the NMOCD remediation standards. 

The area south of Citizens Ditch has been subjected to passive venting and nutrient 
amendments since 1998 in an effort to enhance biological degradation. Hydrocarbon 
concentrations in groundwater below the area south of Citizens Ditch exhibited a reducing 
trend during that time. 

Summary of Previous Activities. A chronological summary of activities at the Jaquez 
Site is provided below. 

• 1992 - Landowner expressed concern regarding potential hydrocarbon 
contamination in a garden area near the meter site location. 

• March 1993 - Comprehensive soil and groundwater investigation performed on 
meter site locations and nearby garden area. 

• June 1993 - EPNG submits a remedial plan to NMOCD. 

• July 1993 - NMOCD approves the remedial plan. 

• August 1993 - Remediation activities initiated. 
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• September 1993 - Remediation activities completed. 

• September 1993 - Monitoring wells R-l through R-5 and M-l through M-5 were 
installed north and south of Citizens Ditch. Initial sampling for benzene, toluene, 
ethylbenzene, and total xylenes (BTEX) indicated monitoring wells R-l, R-2, R-4, 
M-3, and M-4 were above NMWQCC standards. 

• October 1993 to October 1996 - Phase separated hydrocarbons (PSH) were 
observed in monitoring wells R-l and R-2 during the months of seasonally low 
groundwater levels (i.e., January through May). Passive skimmer systems were 
installed to remove the PSH during periods of PSH accumulation. 

• November 1996 - A pumping test was initiated 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-l and R-2. 

• December 1996 - EPFS injected approximately 500 gallons of urea nitrate solution 
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. 

• January 1997 - EPFS installed a belt skimmer in R-2 to remove PSH. 

• February 1997 - EPFS installed a belt skimmer in R-l to remove PSH. 

• November 1997 - EPFS installed two temporary monitoring wells inside the 
excavated area north of R-l to determine if PSH could be recovered during the 
high groundwater season. 

• June 1997 - The belt-skimmer PSH recovery system was shut down due to the 
seasonal reduction of product thickness related to local irrigation. 

• January 1998 - EPFS restarted the belt-skimmer system in R-l and R-2. 

• April 1998 - The belt-skimmer PSH recovery system was shut down due to the 
seasonal reduction of product thickness related to local irrigation. 

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

• November 1998 - EPFS conducted an investigation of possible hydrocarbon seeps 
from groundwater into the surface water of an arroyo to the south of the property. 
No hydrocarbon seeps were found during this investigation. 

• June 1999 - EPFS submitted a soil and groundwater remediation work plan to the 
NMOCD for air sparging in the area north of Citizens Ditch. 

• June 1999 - The landowner encountered discolored soils while plowing. EPFS 
and NMOCD sampled the area of concern. 

• August 1999 - One air sparging well, one soil vapor extraction (SVE) point, and 
five monitoring points were installed and a SVE pilot test was performed north of 
Citizens Ditch. 
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• August 1999 - EPFS submitted soil sampling results and a work plan for 
additional soil and groundwater investigations, as requested by NMOCD. 

• September 1999 - NMOCD approved the soil and groundwater investigation work 
plan with modifications. 

• October 1999 - EPFS submitted the SVE Pilot Test Report and a work plan for 
soil and groundwater remediation using air sparging to the NMOCD. 

• November 1999 - The landowner requested a test trench across the field. The test 
trench revealed a small area of residual contamination on the western side of the 
garden area. 

• December 1999 - A meeting with the landowner revealed a possible second pit 
location on the north side of Citizens Ditch. Four test trenches were excavated in 
the possible pit area. No evidence of a pit or impacted soils were found. 

• January 2000 - EPFS submitted soil investigation results and amended the work 
plan for the soil and groundwater investigation. 

• January 2000 - EPFS began air sparging remediation. 

• January 2000 - EPFS installed two additional downgradient monitoring wells, as 
requested by the landowner and the NMOCD. 

• February 2000 - EPFS sampled the existing six-inch irrigation well, as requested 
by the landowner and the NMOCD. 

• February 2000 - EPFS sampled sediments in Citizens Ditch, as requested by the 
landowner. 

• May 2000 - New Mexico Air Quality Board advised on air permit requirements 
and notice of intent requirements for the remediation system effluent. 

• June 2000 - EPFS collected a series of air samples from the effluent of the SVE 
system for calculating the total estimated emissions. 

• June 2000 - EPFS sampled surface water from Citizens Ditch both upgradient and 
down gradient of the Jaquez Com E #1 and Com C #1 site. 

• June 2000 - EPFS excavated approximately 204 cubic yards of soil from the 
northwestern corner of the garden area, and backfilled the excavation with 
aggregate rock topped with a mixture of clean soil and livestock manure. 

• June 2000 - EPFS injected 70 gallons of urea nitrate mixed with 600 gallons of 
potable water into the passive air system south of Citizens Ditch. 

• July 2000 - EPFS installed two temporary groundwater monitoring wells in the 
garden area south of Citizens Ditch. 

• August 2000 - EPFS sampled a seep that had developed at the toe of the Citizens 
Ditch embankment on the north side of the former cornfield. 

• October 2000 - EPFS began an evaluation of the remediation system to ensure 
optimum performance and effectiveness. 
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• December 2000 - EPFS concluded the evaluation of the air sparging and SVE 
system and incorporated functional changes to the system. 

• March 2001 - EPFS installed two new air sparging wells and one new SVE well in 
the northern portion of the site. 

• September 2001 - EPFS injected aqueous urea nitrate into the passive system 
located on the southern side of Citizens Ditch. 

• November 2002 - EPFS installed two new air sparging points SP-1 and SP-2, 
located on the south side of Citizens Ditch immediately north of monitoring well 
M-4. 

• November 2002 - EPFS injected ORC into four injection locations immediately 
north of monitoring well M-4, as shown on Figure 2. 

• December 2002 - EPFS abandoned temporary wells TMW-1 and TMW-2. 

• December 2002 - EPFS installed one new monitor well M-7 at the approximate 
location of TMW-2. 

• 2002 - EPFS conducted on-going groundwater and surface water monitoring in the 
areas north and south of Citizens Ditch. 

• 2003 — EPFS evaluated the effectiveness of ORC injection near monitoring well 
M-4 in the area south of Citizens Ditch; conducted O&M activities associated with 
the air sparging and soil vapor extraction systems located in the area north of 
Citizens Ditch; and conducted on-going groundwater monitoring in the areas north 
and south of Citizens Ditch. 

• April 2003 - Remediation systems were temporarily suspended for performance 
monitoring, and were later resumed due to groundwater concentration rebound. 

• February through May 2004 - Remediation systems were shut down during this 
period, due to groundwater concentrations below closure criteria during the 
February sampling event. 

• June through August 2004 - Remediation systems were restarted in June, due to a 
rebound in benzene concentrations at two wells (Rl and R4) during the May 
sampling event. 

• August through November 2004 - Remediation systems were again shut down 
during this period, due to groundwater concentrations below closure criteria during 
the August sampling event. 

• December 2004 - The systems were restarted on December 7 t h, in response to 
benzene concentrations above standards in two wells (Rl and R4) during the 
November sampling event. 

• December 2004 to present - Remediation systems were shut down during the 
holidays, and then restarted on January 4, 2005. The vent blower is not 
operational, but the air sparging system is currently running. 
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1.2 REPORT ORGANIZATION 

This report is organized into five sections and appendices containing supporting 
documentation. Section 1.0 contains an introduction and summary of site activities 
through 2004. Section 2.0 presents a detailed summary of activities performed at the site 
during 2004, and Section 3.0 contains a discussion of results from operations and 
maintenance and sampling activities. Conclusions and recommendations are presented in 
Section 4.0, and references are provided in Section 5.0. The attached appendices include 
supporting documentation for activities performed at the site during 2004, and historical 
data and trends. 
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2.0 DESCRIPTION OF 2004 ACTIVITIES 

This section contains a detailed discussion of activities performed at the Jaquez Site 
during 2004. In accordance with the conclusions and recommendations in the 2003 
Annual Report, and as approved by NMOCD, the following activities were conducted at 
the Jaquez Site: 

• Continued evaluation of the effectiveness of ORC injection conducted in 2002 
near monitoring well MW-4; 

• Continued operation of the air sparging and SVE systems, as needed, with 
associated O&M activities; and 

• Continued annual and quarterly monitoring of groundwater at selected wells. 

The following sections describe the activities listed above, conducted during 2004. 

2.1 ORC INJECTION 

In November 2002, approximately 30 pounds of oxygen-releasing compound slurry were 
injected using direct-push drilling technology to approximately 15 feet below ground 
surface (bgs) at four injection points immediately upgradient of existing monitoring well 
M-4, as shown in Figure 2. The purpose of this activity was to reduce concentrations of 
dissolved-phase hydrocarbons in the southern portion of the site by increasing the 
dissolved oxygen concentration in the shallow groundwater to enhance natural 
biodegradation of these contaminants. In 2004, the effectiveness of the ORC injection 
was evaluated, using analytical results and dissolved oxygen readings. 

2.2 SOIL VAPOR EXTRACTION / AIR SPARGING ACTIVITIES 

The following section describes the schedule of SVE and air sparging operation during 
2004, and describes the O&M activities performed during this time. 

Summary of SVE and Air Sparging Operations. As recommended in the 2003 Annual 
Report, the SVE and air sparging systems were operated on an as-needed basis during 
2004. Twice in 2004 (February and August), in response to groundwater concentrations 
below NMWQCC standards, the SVE and air sparging systems were shut down in 
anticipation of additional closure sampling. Subsequent quarterly sampling events (May 
and November) indicated rebounding conditions at wells R-l and R-4 and the system was 
subsequently restarted. The sequence of these events in 2004 is outlined below: 

• The remediation systems operated on schedule during January through mid-
February 2004. 
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• On February 13, 2004, the systems were shut down pending groundwater 
sampling. 

• Groundwater sampling was conducted on February 25 and 26, 2004, at eight wells. 
Sampling data indicated that contaminant concentrations at all wells were below 
closure criteria (all BTEX concentrations were non-detect); therefore, the 
remediation systems remained off. As a result, the O&M visits scheduled for 
March and April 2004 were not conducted. 

• Groundwater monitoring and sampling was again performed on May 19, 2004. 
Due to benzene concentrations at or above the NMWQCC standard in well R-l (13 
mg/L) and in well R-4 (10 mg/L), the systems were restarted on June 10, 2004. 

• In June 2004, the remediation system was operated on a new timer schedule of 
Monday through Friday, 800 am to 1800 pm. 

• During the scheduled O&M visit on July 28, 2004, the system was found without 
electricity and the vent blower was off. The system was restarted. 

• The system was shut down on August 13, 2004, pending groundwater sampling. 

• Groundwater sampling was conducted on August 17, 2004, at four wells (M4, Rl , 
R2 and R4). Sampling data indicated that contaminant concentrations at Jaquez 
were below closure criteria; therefore, the remediation systems remained off. As a 
result, the O&M visit scheduled for September was not conducted. 

• The remediation systems remain off pending additional groundwater sampling 
scheduled for November 2004. 

• Groundwater sampling was conducted on November 11, 2004, at four wells (M4, 
Rl , R2 and R4). Sampling data indicated that contaminant concentrations at all 
wells were below closure criteria with the exception of benzene concentrations at 
M-4 and Rl which were slightly above closure criteria (14.8 ug/L and 20.6 u,g/L, 
respectively). The dissolved oxygen concentration was below 1.0 mg/L in all four 
sampled wells. 

• The system was re-started and operated from December 7 - 22, 2004, on a set 
timer between 700 and 1700 hours, Monday through Friday. The vent system is 
not operational. 

• The system was shut down over the holidays, and then re-started again on January 
4, 2005. 
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Operation and Maintenance. The existing SVE and air sparging systems continued to 
operate effectively, as needed, during operation in 2004; although, as of mid-December 
2004, the vent blower on the SVE system is not operational. During system operation, the 
SVE and air sparging systems were operated on a 10-hour per day, 5-day per week 
operation schedule. Bi-weekly operation and maintenance visits to the SVE system were 
conducted in January, with periodic visits in February, June, July, and December 2004. 
O&M for the SVE system typically included monitoring of the influent and effluent 
pressure and flow. As recommended in the 2002 and 2003 Annual Reports and as 
approved by NMOCD, effluent air monitoring and total volatile hydrocarbon 
measurements were not conducted in 2004. Air permitting is not required for this SVE 
system as long as air emissions remain below 25 tons of benzene per year. The air 
sparging system was operated on the same schedule as the SVE system. O&M for the air 
sparging system included monitoring of the pressure and flow rate at each injection point. 
In addition, the O&M technician performed any necessary maintenance and repairs to the 
systems. Field documentation of O&M activities for 2004 is presented in Appendix A. 

2.3 GROUNDWATER SAMPLING 

Monitoring wells R-l, R-2, R-4, and M-4 were scheduled for quarterly groundwater 
sampling in February, May, August, and November 2004, and monitoring wells R-3, R-5, 
R-6, M - l , M-2, M-3, M-5, and M-6 were scheduled for annual sampling in May 2004. 
All samples were analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) 
by Accutest Laboratories of Houston, Texas. Field sampling documentation is presented 
in Appendix B, while laboratory reports are provided in Appendix C. 

Prior to sampling, field personnel checked for phase-separated hydrocarbons (PSH) and 
measured water levels using an oil-water interface probe. Measurements were recorded 
on a field sampling sheet. All measurements were collected at least 24 hours after the 
remediation systems were turned off. Monitoring wells were bailed and sampled using a 
disposable bailer. Field parameters collected during each sampling event included 
temperature, pH, electrical conductivity (EC), and dissolved oxygen (DO). Purge 
volumes, water levels, DO, pH, and EC measurements were recorded on the field 
sampling sheets provided in Appendix B. 
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3.0 DISCUSSION OF 2004 RESULTS 

This section describes the results of activities conducted at the Jaquez site during 2004. 

3.1 ORC INJECTION RESULTS 

As discussed in Section 2.0, approximately 30 pounds of ORC slurry were injected 
immediately upgradient of monitoring well M-4 on November 19, 2002. The purpose of 
the ORC injection was to increase the dissolved oxygen concentration in the shallow 
groundwater to enhance natural attenuation processes. The dissolved oxygen 
concentrations in MW-4 ranged from 0.99 to 5.18 mg/L during sampling events in 2004 
(see Table 3-1), indicating that sufficient dissolved oxygen was available for 
biodegradation. In all four quarters of 2004, BTEX concentrations in MW-4 were 
consistently below NMWQCC standards. Benzene concentrations ranged from below 
analytical detection to 4.4 micrograms per liter (ug/L), compared to concentrations of 34 
and 51 ug/L in early 2002. (Although, it should be noted that the benzene concentration at 
monitoring well M-4 was decreasing prior to ORC injection, with approximately 1.2 u.g/L 
benzene detected in the November 6, 2002 sample). This decline in benzene 
concentration indicates that the injection of ORC into the subsurface successfully affected 
the natural biodegradation process to reduce contaminant levels. 

3.2 SOIL VAPOR EXTRACTION AND AIR SPARGING RESULTS 

The SVE system was operated periodically throughout 2004. When operating, the 
average well-head extraction rate was approximately 14 standard cubic feet per minute 
(scfm). PID measurements were not made in 2004. By the end of 2002, air emissions 
from the Jaquez SVE system had not exceeded the potential emission rate of 25 tons of 
benzene/year during its operational span, therefore, no permit for emissions is required by 
the State of New Mexico. As approved by NMOCD following the 2002 Annual Report, 
air emission samples were not collected in 2004. 

The air sparging system operated at sparge wells SW-1, SW-4, and SW-5 in 2004. The 
system operated within the expected ranges for air injection pressure and flow rate. 
Injection pressures for the sparging system ranged from 10 to 12 pounds per square inch. 
In September 2003, the air sparging system was reconfigured such that air flow was 
focussed to the area near monitoring wells R-l and R-4, where groundwater benzene 
concentrations remained above standards. Results for the air sparging system are 
discussed later in this section in terms of contaminant concentrations. 

3.3 GROUNDWATER ELEVATION MONITORING 

Potentiometric surface maps were prepared for each of the quarterly monitoring rounds 
conducted in February (Figure 3), May (Figure 4), August (Figure 5), and November 2004 
(Figure 6). Groundwater elevation measurements at this site indicate that the shallow 
groundwater mounds in the immediate vicinity of Citizens Ditch because the conveyance 
is losing water to the shallow aquifer as it travels across the site. In addition, the shallow 
groundwater mound may be enhanced by the injection of sparge air below the water table 
immediately north of Citizens Ditch. The regional groundwater appears to enter the site 
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approximately from the north, then trends to the south across Citizens Ditch. There is also 
likely a westerly component of flow in the northern portion of the site in the flow 
direction of Citizens Ditch. 

3.4 GROUNDWATER ANALYTICAL RESULTS 

Table 3-1 presents a summary of the analytical results for all groundwater samples 
collected at the Jaquez Site during 2004. Analytical data is also tabulated on the 
potentiometric surface maps, Figures 3 through 6. Field sampling documentation for 
groundwater sampling is provided in Appendix B, laboratory reports are provided in 
Appendix C, and a summary of historical groundwater data is presented in Appendix D. 

3.4.1 Area North of Citizens Ditch 

Dissolved Hydrocarbon Results. Benzene concentrations in the area north of Citizens 
Ditch, as defined by monitoring wells R-l through R-6, continued to decline during 2004. 
During the first and third quarters of sampling (February and August 2004), benzene 
concentrations in all wells were below the NMWQCC standard of 10 pg/L. However, 
during the second and fourth quarters (May and November 2004), the benzene 
concentrations in R-l rebounded to 13.0 and 20.6 ug/L, respectively, and the benzene 
concentration in R-4 rebounded to 10 p.g/L (equal to the standard) and 14.8 ug/L 
respectively. With the exception of R-2, the remaining monitoring wells located in the 
area north of Citizens Ditch (R-3, R-5, and R-6) did not contain detectable concentrations 
of benzene during 2004, which is consistent with analytical results from samples collected 
during 2001, 2002 and 2003. Monitoring well R-2 contained measurable (though very 
low and well below the NMWQCC standard) concentrations of 1.2 pg/L for benzene in 
the May quarterly sampling event. Appendix E presents benzene concentrations and 
groundwater elevations versus time charts. 

Dissolved Oxygen Results. Dissolved oxygen in groundwater was typically measured 
during sampling at monitoring wells in the area north of Citizens Ditch. The purpose of 
this monitoring was to ensure that sparge system was delivering adequate oxygen to the 
groundwater to support natural attenuation processes. Dissolved oxygen measurements 
are presented in Table 3-1. During the annual sampling event in May, dissolved oxygen 
measurements ranged from 1.15 to 7.98 mg/L. In November, the values were generally 
lower and ranged from 0.38 to 0.82 mg/L. Generally, a dissolved oxygen concentration in 
groundwater of greater than 0.5 mg/L is considered sufficient for supporting aerobic 
natural attenuation processes. Results from the dissolved oxygen monitoring performed 
during 2004 indicate that the sparge system, when operating, is delivering adequate 
oxygen to the monitoring wells located in the area north of Citizens Ditch. 
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3.4.2 Area South of Citizens Ditch 

Dissolved Hydrocarbon Results. There were no detections of BTEX concentrations 
above NMWQCC groundwater standards in any of the monitoring wells in this area in 
2004. Groundwater in the area south of Citizens Ditch, as defined by monitoring wells 
M - l , M-2, M-3, M-5, M-6 and M-7, contained no detectable concentrations of BTEX. In 
2004, benzene concentrations in M-4 and M-6 reached maximum concentrations of 4.4 
ug/L and 0.8 ug/L, respectively, which remains generally consistent with historic levels. 
Benzene concentrations in M-4 maintained a decreasing trend compared to concentrations 
of 34 and 51 pg/L in early 2002, and an average concentration of 70 pg/L in 2001. It 
should be noted that benzene concentrations at M-4 fell below NMWQCC standards in 
November 2002, and have remained below standards through 2004. Appendix E presents 
charts for benzene concentrations and groundwater elevations versus time. 

Nitrate Results. As recommended in the 2003 Annual Report, nitrate concentrations 
were not analyzed in 2004, but will be tested at closure. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

Based upon the review of data collected at the Jaquez Site during 2004, the following 
conclusions are provided: 

• During the annual sampling event in May 2004, all wells at the site were below 
NMWQCC standards, with the exception of benzene concentrations in two wells 
(R-l and R-4), as discussed below. 

• BTEX concentrations in wells located in the area south of Citizens Ditch, 
represented by monitoring wells M- l through M-7, were all below closure 
standards in 2004, consistent with historic data. 

• In groundwater north of Citizens Ditch, as defined by monitoring wells R-l 
through R-6, benzene concentrations continued to decline during 2004 as a result 
of on-going remediation efforts. During the first and third quarters (February and 
August 2004), benzene concentrations in these wells were below standards; 
however during the second and fourth quarters (May and November 2004), 
benzene concentrations in R-l rebounded to 13.0 and 20.6 pg/L, respectively, and 
benzene concentrations in R-4 rebounded to 10 pg/L (equal to the standard) and 
14.8 pg/L, respectively. 

• Remediation systems were periodically shut down for performance monitoring 
following the first and third quarter sampling results. 

• Remediation systems were re-started in December, following benzene 
concentration rebounds during the fourth quarter event. The systems are currently 
turned on; however, the vent blower is currently not operational. 

• Benzene concentrations in monitoring well M-4 (located south of Citizens Ditch) 
continued to decrease to below standards, due in part to upgradient injection of 
ORC in November 2002. 
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Based upon the review of data collected at the Jaquez Site during 2004, the following 
recommendations are provided: 

• The SVE and air sparging systems appear to have effectively reduced benzene 
concentrations in groundwater beneath the area north of Citizens Ditch to levels 
near cleanup standards. All monitoring wells in this portion of the site had at least 
two sampling events during 2004 where benzene was below standards. Therefore, 
EPFS recommends that the remediation systems continue to be operated, as 
needed, based on results of the quarterly groundwater sampling events. 

• Based on historically low analytical results from BTEX samples collected at 
monitoring wells M - l , M-2, M-3, M-5, M-6, M-7, R-3, R-5 and R-6, EPFS 
recommends that these monitoring wells continue to be sampled annually for 
BTEX. 

• Quarterly BTEX samples will continue to be collected from monitoring wells M-4, 
R-l, R-2 and R-4. 

• Quarterly groundwater level measurements will be collected from all wells after 
the remediation systems have been shut off for 24 hours (if necessary). 

• Dissolved oxygen measurements will be collected from monitoring wells during 
sampling. 

• Nitrate concentrations at M-3 and M-4 will be tested at closure. 
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