
 

 

COMPLIANCE / ENGINEERING / REMEDIATION LT Environmental  Inc. 
4600 W. 60th Avenue 

Arvada, Colorado 80003 
T 303.433.9788 / F 303.433.1432  

January 9, 2009 

Mr. Mike Cox 
Environmental Coordinator 
Noble Energy, Inc. 
804 Grand Avenue 
Platteville, Colorado  80651 
 
Mr. Bill Farmer 
Foundation Energy Company 
444 South 2nd Street 
La Salle, Colorado  80645 
 
RE: Remediation System Installation, Startup, and Groundwater Sampling Results 

Becky #2-6 Natural Gas Wellhead Site 
Weld County, Colorado 

Dear Mr. Cox and Mr. Farmer: 

LT Environmental, Inc. (LTE) was retained by Noble Energy, Inc. (Noble) to conduct corrective 
actions at the Becky #2-6 natural gas wellhead site (Site) located approximately 3.5 miles west of 
the intersection of Interstate 25 and Weld County Road (WCR) 52 in Weld County, Colorado.  A 
Site Map is provided as Figure 1. 

LTE, on behalf of Noble, has completed system design, installation, and startup of the air 
sparging/soil vapor extraction (AS/SVE) remediation system.  Site assessment results were 
previously discussed in the Limited Environmental Site Assessment Results correspondence, 
dated September 11, 2008.  LTE is also continuing to conduct groundwater monitoring at the 
Site to evaluate previously documented groundwater impact.  This correspondence describes 
activities performed at the Site from July 1, 2008 through December 31, 2008.  Activities 
conducted during the reporting period and summarized in this report include the design, 
installation, startup, and operations of the remediation system; and the results of the baseline 
groundwater sampling event conducted on November 10, 2008 and November 13, 2008. 

REMEDIATION SYSTEM DESCRIPTION 

Design of the AS/SVE remediation system was conducted from August 2008 to November 2008.  
The AS system is designed to introduce ambient air into the subsurface water column for 
dissolved hydrocarbon volatilization and to promote aerobic microbial decomposition of 
petroleum constituents (Figure 2).  The SVE system is designed to volatilize petroleum 
constituents adsorbed onto soil particles and to remove petroleum vapors released from the 
groundwater by the AS process (Figure 3).  AS and SVE wells are connected to a remediation 
equipment trailer housing the equipment for the AS/SVE systems. 



Cox, M. 
Page 2 

Startup and GW Sampling Report.doc 

The SVE system includes subsurface vertical wells and aboveground horizontal extraction piping 
connected to a vapor extraction blower. The distribution and spacing of these wells are based on 
site-specific soil analytical data, geological characteristics, experience with similar systems, and 
the location and influence area of AS wells (Figure 4).  Site-specific soil and groundwater 
conditions govern the operational parameters of the remediation system. 

The SVE system includes eight vertical SVE wells constructed of a 2-inch diameter schedule 40 
polyvinyl chloride (PVC) pipe screened with a 36-inch length of 0.02-inch slot well screen 
placed in the impacted soil interval.  The SVE wells were installed to a depth of six feet below 
ground surface (bgs) and are connected to an equipment enclosure via aboveground 2-inch 
diameter high density polyethylene (HDPE) piping. 

The AS system includes 39 vertical AS wells constructed of 1-inch diameter schedule 40 PVC 
pipe with an 18-inch length of 0.01-inch slot well screen for diffusion of sparging air.  The AS 
wells were installed to a depth of 16 feet bgs and are connected to the equipment enclosure via 
aboveground 1-inch diameter HDPE piping. 

REMEDIATION SYSTEM INSTALLATION 

The installation of the AS/SVE system was completed from October 30, 2008 through November 
17, 2008.  Installation of the AS/SVE system included drilling and installing remediation wells, 
piping the remediation wells to the equipment trailer location, piping a gas line from the 
separator onsite to the equipment trailer, mobilizing the remediation trailer to the Site, and 
making the final piping and electrical connections.  Drilling activities were conducted from 
October 30, 2008 through November 7, 2008.  Drilling was conducted by Dakota Drilling with 
oversight by LTE.  Well completion information for the AS and SVE wells is included as 
Attachment 1.  Onsite construction was conducted from November 10, 2008 through November 
17, 2008.  The system layout is illustrated on Figures 2 and 3. 

REMEDIATION SYSTEM STARTUP AND OPERATION AND MAINTENANCE 

From November 17 through November 21, 2008, LTE conducted initial startup procedures for 
the AS/SVE system and initiated operation and maintenance (O&M) activities for the system.  
Startup activities included initiating remediation activities, leveling of equipment trailer, 
adjusting pressures and flow rates, setting up the cycle schedule, and ensuring equipment is 
operating within manufacturer’s specifications.  Following system startup, the AS/SVE 
remediation system has operated continuously throughout the reporting period with occasional 
shutdowns due to loss of gas pressure from the separator, low generator battery charge alarms, 
low coolant level on the generator, and routine maintenance activities. 

O&M activities conducted in the reporting period included: 

 Completion of routine, weekly O&M checks to monitor and adjust system performance; 

 Manual cycling of the AS system; 

 Replacement of the SVE system blower/motor belt; 
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 Replacement of the AS system over-pressure shutoff switch; 

 Field screening the exhaust for air emissions; 

 Collecting air samples for emissions analysis; 

 Replacement of solenoid valve diaphragms; and 

 Generator maintenance, which included replacing the alternator, battery, and fluid hoses. 

GROUNDWATER SAMPLING PROCEDURES 

Groundwater was sampled at the Site on November 10, 2008 and November 13, 2008, to provide 
a baseline sampling event prior to remediation system operation.  Prior to sampling each well, 
headspace vapor was measured with a photoionization detector (PID), the down well dissolved 
oxygen concentration was collected, and the depth to groundwater was measured and recorded 
for calculating purge volumes (Table 1).  PID headspace and DO data were collected to assess 
system performance and will be discussed in future reports. 

Each well was purged of three casing volumes prior to collection of groundwater samples.  
Groundwater samples were collected from the well points by advancing disposable 3/16-inch 
diameter PVC tubing inside the 1-inch diameter PVC well casing and extending the tubing to 
below the groundwater table.  A peristaltic pump was utilized to collect the groundwater samples 
prior to placement into laboratory prepared sample bottles.  Groundwater samples were collected 
in 40-milliliter vials, placed on ice, and delivered under chain-of-custody (COC) protocol to 
Origins Laboratory located in Denver, Colorado.  Samples were analyzed for benzene, toluene, 
ethylbenzene, and total xylenes (BTEX) by Environmental Protection Agency Method 8260B. 

HYDROGEOLOGY 

During the November 2008 sampling event, the depths to static groundwater level ranged from 
7.48 feet below top of casing (TOC) in SB-11/MW-11 to 10.27 feet below TOC in SB-17/MW-
17 (Table 1). The groundwater flow direction was to the north with an average hydraulic gradient 
of approximately 0.0095 feet per foot (ft/ft).   

GROUNDWATER ANALYTICAL RESULTS 

The Colorado Department of Public Health and Environment has established Colorado 
Groundwater Quality Standards (CGWQS) for BTEX of 5.0 micrograms per liter (ug/L), 1,000 
ug/L, 700 ug/L, and 1,400 ug/L, respectively.  Table 1 summarizes groundwater analytical 
results for samples collected during all monitoring events.  Laboratory analytical reports, 
laboratory quality assurance/quality control data, and COC documentation are presented in 
Attachment 2. 

Twenty-one groundwater samples were collected during the November 10, 2008 sampling event.  
Two monitoring wells were found to contain free-phase petroleum product (MW-10 and MW-
16).  The free-phase product thickness was removed with a 1-inch disposable bailer.  Upon 
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returning to the Site on November 13, 2008, well gauging indicated that the free-phase product 
had returned to MW-10, but not to MW-16.  A sample was collected from MW-16 on November 
13, 2008 and was submitted to Origins Laboratory for BTEX analysis.  Groundwater analytical 
results indicated that benzene was detected above the CGWQS in monitoring wells MW-7, MW-
9, MW-13, MW-25, MW-26, and MW-34 at concentrations ranging from 47.5 ug/L at MW-25 to 
725 ug/L at MW-7.  Results indicated that the total xylene concentration of 6,008.8 ug/L 
detected in monitoring well MW-7 was also above the CGWQS.  Detectable concentrations of 
BTEX compounds below the regulatory standards were also found in MW-3, MW-11, MW-16, 
MW-18, MW-23, MW-24, MW-27, and MW-30.  BTEX compounds were not detected above 
regulatory standards in the remaining samples.  Groundwater analytical results for the November 
2008 sampling event are summarized in Table 2 and illustrated on Figure 5. 

SUMMARY AND CONCLUSIONS 

Current data suggest a continued general decrease in BTEX concentrations since the initial site 
assessment.  However, as seen in the attached Table 1, elevated concentrations of benzene are 
present at the Site.  Free-phase hydrocarbon thickness was measured in two monitoring wells on 
November 10, 2008.  LTE will conduct groundwater sampling in February 2009 to assess 
remediation system performance.  LTE recommends continued groundwater monitoring at the 
Site on a quarterly basis.  

LTE appreciates the opportunity to provide environmental services to Noble.  Please call us at 
303-433-9788 if you have any questions or comments regarding this report. 

Sincerely, 

LT ENVIRONMENTAL, INC. 

 

 

Matthew R. Vielhaber, P.E. Steve D. Kahn, P.E. 
Project Manager     Senior Engineer 
 

Attachments 

Table 1: Groundwater Elevation, Dissolved Oxygen, Photoionization Detector,  
and Analytical Results Summary 

Figure 1: Site Map 
Figure 2: Air Sparging System Layout 
Figure 3: Soil Vapor Extraction System Layout 
Figure 4: Radius of Influence Map 
Figure 5: Groundwater Analytical Results – November 10 & 13, 2008 
Attachment 1: Well Completion Diagrams 
Attachment 2: Laboratory Analytical Reports 






























































































