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Cordilleran Compliance Services, Inc. 
Grand Junction, CO • Denver, CO  

Environmental Consulting Engineers and Scientists 

November 6, 2007 
 
EnCana Oil & Gas (USA) Inc. 
370 17th St., Suite 1700 
Denver, CO 80202 
Attn:  Mr. Chris Williams 
 
 
Dear Mr. Williams: 
 
Cordilleran Compliance Services, Inc. (Cordilleran) has been retained by EnCana Oil & Gas 
(USA) Inc. (EnCana) to perform technical environmental services including; quarterly 
groundwater monitoring, surface-water assessment, and remediation of groundwater that has 
been impacted by dissolved phase volatile hydrocarbons comprised primarily of methane and 
benzene in the area of the West Divide Creek Gas Seep (Figure 1).   
 
The objective of the continued operation of the remediation system and quarterly water sampling 
is to mitigate and control migration of the dissolved phase hydrocarbons in the down gradient 
direction and into nearby Divide Creek and surrounding area groundwater wells, and to treat the 
hydrocarbons.  
 
This report summarizes the results of surface-water and groundwater monitoring in September 
2007 at the seep site in a continued effort to monitor the possible migration of the benzene 
plume.  
 
Groundwater and Surface-Water Monitoring  
 
Water quality samples collected during this period were analyzed by Evergreen Analytical 
Laboratory (EAL) of Wheat Ridge, CO for the following analysis: 
 

• BTEX/MTBE using EPA method 8021 
• Dissolved methane using method RSK 175M 
• Chloride (Cl) using method 300E 
• Sodium (Na) using method SW6020 
• pH using EPA method 150.1  
• Total dissolved solids (TDS) using method SM240C 
• Specific conductivity using method SM251B.  
 

Isotopic methane was determined by Isotech Labotories, Inc of Champaign, IL. Stable isotopes 
of carbon and hydrogen in methane and stable isotopes of carbon in ethane and propane and gas 
composition were determined where dissolved gasses were sufficient.  
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Cordilleran collected groundwater samples from twenty-four monitoring wells during September 
2007. Twenty of these monitoring wells are located on the Langegger property, one well is 
located on the Thompson property, and three wells are located on the Eicher property. 
Groundwater samples and field parameters (temperature, specific conductance, dissolved 
oxygen, pH, total dissolved solids and turbidity), were collected from September 10, 2007 
through September 13, 2007 from monitoring wells (MW-1, 2, 4, 6-9, 11-18, 20-27) (Figure 1). 
Prior to sample collection, static water levels were measured in monitoring wells to within 0.01 
feet (ft) from the top of the PVC casing using an electronic water level indicator. Groundwater 
elevations are graphically illustrated in Figure 2. A total of three casing volumes were removed 
prior to sampling each well using dedicated disposable bailers with bottom loading valve 
assemblies. Field parameters were obtained at the completion of purging activities (Appendix A). 
Groundwater samples were collected following field parameter measurements.  
 
Cordilleran collected eight surface-water samples (DCS-1-8) and field parameters (temperature, 
specific conductance (SpC), dissolved oxygen, pH, total dissolved solids, and turbidity) from the 
West Divide Creek located on the Langegger property on September 13, 2007. Groundwater and 
surface-water samples were placed in the appropriate sample containers provided by EAL, 
labeled, stored on ice, and delivered under chain-of-custody procedures to EAL. Groundwater 
and surface-water samples were analyzed for benzene, toluene, ethylbenzene, total xylenes, 
methyl tertiary-butyl ether, dissolved methane, chloride, sodium, total dissolved solids, and 
specific conductivity (SpC). 
 
Site Hydrogeology and Hydrology 
 
In the vicinity of the seep area, groundwater was encountered at depths ranging from surface 
level to 24.95 feet below ground surface (ft-bgs). The groundwater flow direction continues to be 
from the seep area towards the north, mimicking the creek flow direction. The shallow, 
unconfined groundwater is in communication with surface water of West Divide Creek from the 
east side of the creek and discharges to groundwater on the west side of the creek, and is 
generally of good quality. Groundwater found in the area, east of West Divide Creek is 
influenced by springs that originate from unlined irrigation ditches located on the mesa to the 
east. 
 
The groundwater flow velocity was determined to be 0.021 feet/foot (ft/ft), which is consistent 
with other observed groundwater velocities for September. The interaction between groundwater 
and the creek based on water level measurements to evaluate water gain/loss was determined by 
measuring water levels in the stream and piezometers on the stream banks. The results generally 
indicate that the creek is losing water to groundwater on the west side of the creek and the creek 
is gaining water from the wetlands east of the creek. 
 
The flow in the creek during September is generally lower in water due to the low runoff in fall. 
During September, the south-east side of the study area, primarily within the vicinity of the 
wetlands near monitoring wells 19 and 25 the area, was flooded and surface water is mixing with 
the groundwater within this area; therefore the hydraulic head was higher than average within 
this area.  
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Benzene 
 
Monitoring wells 2, 4, 9, 12 and 17 have benzene concentrations of 260 lg /µ , 170 lg /µ , 
4.2 lg /µ , 5.4 lg /µ  and 30 lg /µ  respectively. Monitoring wells 2, 4, 12 and 17 have benzene 
concentrations exceeding the Colorado Basic Ground Water Quality (CBGWQ) standard of 
5 lg /µ . The laboratory results for benzene concentrations for each monitoring well are 
summarized in Table 1 in Appendix A. Benzene concentrations are graphically illustrated in 
Figure 3. No other monitoring wells showed benzene concentration above the standard. The size 
of the area underlain by groundwater that is impacted by benzene at concentrations above 
1.0 lg /µ  is approximately 109,297 ft2. 
 
Toluene 
 
Toluene was not detected above the lower laboratory detection limit (LDL) 2 lg /µ  in any 
monitoring wells during September of 2007 (Table 1).  
 
Ethylbenzene 
 
Ethylbenzene was present in MW-2 and MW-4 at a concentration of 8.1 lg /µ  and 4.8 lg /µ  
respectively. This concentration is below the CBGWQ standard of 680 lg /µ . Ethylbenzene was 
not detected in any other monitoring wells (Table 1).  
 
Total Xylenes 
 
Total Xylenes were present in wells MW-2, MW-4, and MW-9 at concentrations of 51.2 lg /µ  
and 57.9 lg /µ , and 2.4 lg /µ  respectively. These concentrations are below the CBGWQ 
groundwater standard of 10,000 lg /µ . Total xylenes were not detected in any other monitoring 
wells. The laboratory results for total xylenes concentrations are summarized in Table 1.   
 
MTBE 
 
Laboratory results indicate that MTBE (methyl tertiary-butyl ether) was not present above the 
LDL 4 lg /µ  in the groundwater samples collected in the monitoring area during September 2007 
(Table 1).  
 
Methane 
 
Total dissolved methane concentrations in groundwater have decreased since the start up of the 
air sparge system in the area of MW-1, MW-6, MW-7, and MW-8. Total dissolved methane 
above the LDL was detected in monitoring wells MW-1, 2, 4, 9, 11-14, 16-18, 21-26 and Eicher 
well (E2). In general, the highest concentrations of dissolved methane in the groundwater are 
located near the seep. Total dissolved methane concentrations are graphically illustrated in 
Figure 4. In the remaining wells, dissolved methane was not detected above the LDL. Total 
dissolved methane is summarized in Table 1. 
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Thermogenic Methane 
 
The laboratory results for methane were reported as total dissolved methane. This included both 
biogenic (methane gas generated by biologic reduction of organic matter) and thermogenic 
methane (methane gas generated by thermal reduction of deeply buried organic matter). Using 
the reported total dissolved methane concentration, the concentration of thermogenic methane 
was calculated. Hydrocarbon gas from ‘biogenic only’ sources contains a high proportion of 
methane (>99%) and has characteristic carbon and hydrogen isotopes ratios. Typically, 
thermogenic methane is indicated by isotope ratios that are less negative than ratios for biogenic 
methane. To estimate the fraction of total methane in a water sample that can be attributed to 
thermogenic sources, an algebraic mixing calculation was used after the data were evaluated on 
the basis of the laboratory-determined values of methane carbon-13 isotope ratio ( )1

13Cδ , 
methane hydrogen isotope ratio ( )1DCδ  and ratio of methane to ethane and 
propane ( )321 / CCC + . 
 
Initially ‘biogenic-only’ sources are easily identified by comparing the laboratory data to 
literature values of the parameters discussed above. The methane fraction of a ‘reservoir-typical’ 
thermogenic source (79%) is used as a baseline in the mixing calculations. The biogenic source 
is assumed to be 100% methane and then an algebraic mixing calculation is used to determine 
what percentage of the total methane comes for biogenic versus thermogenic sources.  
 
Isotopic samples were collected from monitoring wells 2, 4, 9, 12, 14, 16, 17 and 18 during 
September 2007 sampling. These wells have shown high concentration of dissolved methane in 
the past. The remaining wells have showed low concentrations of dissolved methane. A 
compilation of isotopic data was analyzed from September 2004 to September 2007 for all 
monitoring stations with significant amount of methane to understand the thermogenic methane 
in the subsurface. Graphical results (Figures 5-7) indicate that thermogenic methane has 
fluctuated but remained the same in the area upgradient of the remediation system and near the 
seep. Thermogenic methane concentrations have dropped dramatically downgradient of the seep 
and within the remediation system.  
 
Surface-Water Quality 
 
Laboratory results indicate that BTEX/MTBE compounds were not detected in any of the Divide 
Creek surface-water samples. Dissolved methane was detected in all samples excluding DCS1; 
all with concentrations measuring less than 1.0 lmg /  (Table 1). The only area where 
thermogenic methane is present is within and near the vicinity of the seep. DCS-2 had a 
thermogenic methane concentration of 0.578 lmg / . A compilation of isotopic data was analyzed 
from September 2004 to September 2007 for DCS-2 and DCS-3 (Figure 7). Graphical results 
indicate that thermogenic methane has dropped considerably within and down stream of the seep 
at DCS-2 and DCS-3; although during June 2007 an increase in thermogenic methane in DCS-2 
was observed (See Figure 7). Isotopic results for September 2007 indicate that thermogenic 
methane within and down stream of the seep win Divide Creek are at an all time low.   
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Inorganic Results 
 
Monitoring well and surface-water results for inorganic constituents, chloride (Cl), sodium (Na), 
total dissolved solids (TDS), pH, and specific conductance (SpC) are shown in Appendix A. The 
Divide Creek study area water continues to be high in TDS and sodium which can be attributed 
to the high amount of dissolved solids within the Wasatch Formation groundwater. Chloride, 
specific conductivity, and pH are within normal ranges as previously observed during other 
monitoring periods. To fully understand the interconnection between the groundwater and West 
Divide Creek an extended (alkalinity, cations and anions) analysis would be necessary. 
 
QA/QC 
 
Laboratory and field quality assurance and quality control (QA/QC) consisted of analyzing 
duplicate samples, matrix spikes and duplicate analyses. For quality assurance, duplicate water 
samples were acquired at an approximate rate of 1 for every 20 samples. In addition 
replicate/split samples were also obtained at an approximate rate of 1 for every 20 samples. 
Replicate/split samples were sent to ESN Rocky Mountain, Golden, Colorado. During September 
2007 sampling event two duplicate and two replicate/split samples were obtained. Analytical 
results indicate insignificant differences between actual and replicate samples. Laboratory 
analytical reports and chain-of-custody forms are included in Appendix B.  
 
Divide Creek Seep Status 
 
The air sparge remediation system has operated continuously throughout the quarter with 
minimal down time. Since the start up of the system in April of 2004, the number of monitoring 
stations with benzene concentrations above the maximum contaminant level (MCL) in the area 
has been reduced from 14 to 4. The size of the area underlain by groundwater that is impacted by 
benzene concentrations above 1.0 lg /µ  has been reduced from 134,974 ft2 in June of 2005 to 
approximately 109,297 ft2 in September of 2007, a total reduction of 25,677 ft2. The size of the 
area underlain by groundwater that is impacted by benzene concentrations that exceeds the 
CBGWQ standard of 5 lg /µ  is approximately 66,557 ft2. Benzene was not detected in any well 
located within or down gradient of the remediation system during the September 2007 sampling 
event. Benzene greater than 5 lg /µ  in the groundwater is primarily located within 250 feet of the 
seep (Figure 3). Thermogenic methane has fluctuated but remained the same in the vicinity of the 
seep. Thermogenic methane concentrations have dropped significantly down stream of the seep 
and in area of the remediation system. BTEX/MTBE was not detected in the surface-water 
samples. Dissolved methane was not detected above 1.0 lmg /   in the surface water samples. 
Dissolved methane in the groundwater greater than 1.0 lmg /  is predominantly found within 200 
feet of the seep. Thermogenic methane was present at two stations within West Divide Creek 
DCS-2 and DCS-3 near the seep at a low concentration of 0.011 lmg / and 0.001 lmg /  
respectively. 
 
The size of the plume comprised primarily of methane and benzene has decreased since the start 
of the air sparge remediation system and dissolved oxygen concentrations have increased since 
the implementation. Therefore, the remediation system has been effectively mitigating the 
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chemicals of concern within the area of the treatment wells. A negative thermogenic methane 
trend is apparent in monitoring wells (2, 4, 9, 12, 17, and 18). Cordilleran will begin to reduce 
remediation treatment time in order to optimize the system in December 2007. If benzene is 
detected above the LDL during this time at well MW-7, the system will be returned to full 
treatment time. It is expected that the treatment time will be reduced from 24hr/day to 12hr/day.  
 
Cordilleran has evaluated the remediation system extension to include the area from MW-4 to 
MW-17, which have shown benzene concentrations exceeding the standard. Fluctuations of 
BTEX will continue to occur without the extension of the sparge system. Increasing the oxygen 
content within the effected area will increase the microbial decay of the plume; therefore, 
extending the system will influence BTEX and thermogenic methane mitigation in a shorter 
period of time. The addition of added sparge wells will further aid in the process of reducing the 
plume size and mitigating the seep.  
 
Comprehensive monitoring and remediation has been implemented since April 2004. Monitoring 
of all springs, ponds, monitoring wells, and West Divide Creek has continuously shown that the 
air sparge remediation system has successfully confined the hydrocarbon plume. Cordilleran has 
reviewed 42 months of data collected since the West Divide Creek Gas Seep discovery in March 
of 2004. Figure 8 illustrates BTEX and methane concentrations detected in the seep area from 
December 2006 to September 2007. A number of monitoring wells (11, 13, 15, 18, 19, 20, 21, 
22, 23, 24, 25, 26 and 27) and West Divide Creek Monitoring Stations (DCS-1, 6, 7, 8) have not 
shown BTEX/MTBE concentrations above the detection limits for the past 42 months. 
Cordilleran is waiting on approval from COGCC that monitoring stations (MW-11, 13, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, DCS-6, 7 and 8) be sampled on a bi-annual basis, and water 
analysis for all monitoring stations will consist of BTEX/MTBE and methane. All remaining 
monitoring stations (MW-1, 2, 4, 6, 7, 8, 9, 12, 14, 15, 16, 17, DCS-1, 2, 3, 4 and 5) will 
continue to be sampled on a quarterly basis. Water levels will continue to be measured each 
quarter. Due to the site hydrology and continued operation of the remediation system benzene 
migration downgradient of the system is unlikely.  
 
Cordilleran appreciates the opportunity to provide services to EnCana Oil & Gas (USA) Inc.  If 
you have any questions or concerns regarding this information, please contact our offices. 
 
Sincerely, 
Cordilleran Compliance Services, Inc. 
 
Prepared by:                                           Reviewed by 
 
Scotty Mann              Dion Plsek, P.E 
Field Technician             Principal Engineer 
 
                                                                                                                  Brad Stephenson, P.G. 
               Associate Hydrogeologist     
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Thermogenic Methane Trend for MW-2, MW-4, MW-9
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Figure 5 (Thermogenic Methane Trend for MW-2, MW-4, and MW-9) 

 
 
 
 
 

Thermogenic Methane Trend For MW-12, MW-14, 
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Figure 6 (Thermogenic Methane Trend for MW-12, MW-14, MW-17, and MW-18) 



Thermogenic Methane Trend for DCS-2 and DCS-3
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Figure 7 (Thermogenic Methane Trend for monitoring stations DCS-2 and DCS-3) 
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Monitoring 
Station Sample ID Benzene 

(µg/L) 
Toluene 
(µg/L) 

Ethylbenzene 
(µg/L) 

mp-Xylene 
(µg/L) 

o-Xylene 
(µg/L) 

MTBE 
(µg/L) 

Methane 
(mg/L) 

Eicher well 091007-E2 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.043
MW 23 091007-MW23 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 3.6
MW 24 091007-MW24 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.021
MW 27 091007-MW27 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
MW 1 091107-AAA <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
MW1 091107-MW1 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.001

MW 15 091107-MW15 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
MW18 091107-MW18 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
MW 20 091107-MW20 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
MW 21 091107-MW21 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.0012
MW 22 091107-MW22 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
MW 26 091107-MW26 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 1.4
MW 11 091207-MW11 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.028
MW 12 091207-MW12 5.4 <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 3.7
MW 13 091207-MW13 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.43
MW 16 091207-MW16 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.8
MW 17 091207-MW17 30 <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 2
MW 2 091207-MW2 260 <2(ug/L) 8.1 45 6.2 -999.9 3.5
MW25 091207-MW25 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.0023
MW 6 091207-MW6 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
MW 7 091207-MW7 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
MW 8 091207-MW8 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)

MW 14 091307-MW14 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 2.8
MW 4 091307-MW4 170 <2(ug/L) 4.8 50 7.9 -999.9 5.6
MW 9 091307-MW9 4.2 <2(ug/L) <2(ug/L) 2.4 <2(ug/L) -999.9 5.4
DCS 1 091307-DCS1 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.0018
DCS 2 091307-DCS2 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.02
DCS 3 091307-DCS3 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.0025
DCS 4 091307-DCS4 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.0058
DCS 5 091307-DCS5 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.0055
DCS 6 091307-DCS6 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
DCS 7 091307-DCS7 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 <0.008(mg/L)
DCS 8 091307-DCS8 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.0064
DCS 8 091307-DCS0 <1(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) <2(ug/L) -999.9 0.005  

Table 1 (Summary of September 2007 BTEX/MTBE and Methane Analytical Results) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

MW # PVC elevation MSL (ft) DTW elevation (ft) DTW elevation MSL (ft)
1 5958.79 7.95 5950.84
2 5959.28 6.13 5953.15
4 5963.41 8.52 5954.89
6 5959.94 7.95 5951.99
7 5958.97 8.21 5950.76
8 5959.29 10.53 5948.76
9 5965.13 4.49 5960.64

11 5969.66 4.3 5965.36
12 5963.6 3.08 5960.52
13 5972 1.05 5970.95
14 5965.06 5.04 5960.02
15 5957.79 0 5957.79
16 5960.45 6.45 5954
17 5958.49 9.68 5948.81
18 5952.43 3.85 5948.58
19 5969.44 Flooded NA
20 5953.88 10.15 5943.73
21 5969.45 24.95 5944.5
22 5957.08 11.45 5945.63
23 5952.69 17.29 5935.4
24 5954.91 5.15 5949.76
25 5971.79 2.71 5969.08
26 5954.65 1 5953.65
27 5956.22 11.21 5945.01

Peizometer # PVC elevation MSL (ft) DTW elevation (ft) DTW elevation MSL (ft)
1 5965.81 2.97 5962.84
2 5966.6 4.65 5961.95
3 5961.3 2.7 5958.6
4 5959.38 3.5 5955.88
5 5962.43 Silted in Silted in
6 5959.38 5.83 5953.55
7 5952.08 2.51 5949.57
8 5953.41 3.62 5949.79

Table 2 (Groundwater Elevations for September 2007) 
 
 
 
 
 
 
 
 
 
 



 
 
 

Monitoring 
Station Sample ID Chloride 

(mg/L) 
Sodium (Na) 

(mg/L) 
TDS  

(mg/L) 
ph, Lab 

(SU) 
SpCond, Lab 
(µmhos/cm) 

Eicher well 091007-E2 12.3 87 527 7.24 814
MW 23 091007-MW23 112 240 625 7.51 968
MW 24 091007-MW24 4.6 56 434 7.53 633
MW 27 091007-MW27 17.5 230 660 7.92 922
MW 1 091107-AAA 23.3 220 550 7.87 577
MW1 091107-MW1 22.9 220 759 7.36 1140

MW 15 091107-MW15 5.5 52 434 7.49 661
MW18 091107-MW18 5.8 69 476 7.3 717
MW 20 091107-MW20 14.6 120 549 7.22 965
MW 21 091107-MW21 18.5 290 864 7.45 1290
MW 22 091107-MW22 18.2 130 568 7.08 880
MW 26 091107-MW26 7.5 110 528 7.15 822
MW 11 091207-MW11 20.3 36 391 7.22 575
MW 12 091207-MW12 20.4 110 518 7.37 762
MW 13 091207-MW13 4.3 84 626 7.2 962
MW 16 091207-MW16 43.4 250 628 8.07 947
MW 17 091207-MW17 44 240 760 7.51 1080
MW 2 091207-MW2 44.8 150 487 7.5 753
MW25 091207-MW25 26.7 39 429 7.3 633
MW 6 091207-MW6 10.5 120 619 6.96 893
MW 7 091207-MW7 23.6 140 650 7.16 940
MW 8 091207-MW8 35.1 180 711 7.34 1030

MW 14 091307-MW14 27.3 82 544 7.2 756
MW 4 091307-MW4 39.5 140 451 7.69 646
MW 9 091307-MW9 21.3 59 507 7.36 733
DCS 1 091307-DCS1 20.2 91 587 8.47 849
DCS 2 091307-DCS2 21.1 99 579 8.45 827
DCS 3 091307-DCS3 20.2 100 602 8.4 837
DCS 4 091307-DCS4 20 97 589 8.43 804
DCS 5 091307-DCS5 20 96 571 8.43 829
DCS 6 091307-DCS6 19.2 94 574 8.46 804
DCS 7 091307-DCS7 18.4 91 564 8.31 845
DCS 8 091307-DCS8 18.6 92 555 8.39 807
DCS 8 091307-DCS0 18.9 92 568 8.43 790  

Table 3 (Summary of September 2007 Inorganic Analytical Results) 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Monitoring 
Station Sample ID pH, Field  

(SU) 
SpCond, Field 

(mS/cm) 
TDS, Field 

(g/L) 
Temp, Field 

(°C) 
Turbidity, Field 

(NTU) 
DO, Field 

(mg/L) DO (%) 

Eicher well 091007-E2 7.68 0.861 0.6 17.45 41 1.93 24.1
MW 23 091007-MW23 8.03 0.889 0.6 13.38 731 2.06 23.5
MW 24 091007-MW24 7.81 0.632 0.4 19.56 27.1 1.92 25
MW 27 091007-MW27 8.1 0.95 0.6 16.27 190 2 27
MW 1 091107-AAA 7.93 1.098 0.7 15.2 2000 3.82 40.3
MW1 091107-MW1 7.93 1.098 0.7 15.2 2000 3.82 40.3

MW 15 091107-MW15 8.3 0.174 0.1 14.76 168 3.83 94.6
MW18 091107-MW18 7.64 0.702 0.5 12.7 270 2.12 23.9
MW 20 091107-MW20 7.84 0.857 0.6 12.38 2000 5.22 58.4
MW 21 091107-MW21 7.96 1.213 0.8 11.33 556 1.69 18.5
MW 22 091107-MW22 7.91 0.855 0.6 10.89 507 3.82 41.3
MW 26 091107-MW26 7.66 0.753 0.5 15.01 2000 1.65 19.5
MW 11 091207-MW11 7.84 0.587 0.4 14.02 29.7 1.43 15.3
MW 12 091207-MW12 7.83 0.76 0.5 13.38 49.5 1.77 20.4
MW 13 091207-MW13 7.58 0.944 0.6 18.06 53.2 2.1 26.5
MW 16 091207-MW16 8.04 0.881 0.6 15.14 56.4 1.54 18.4
MW 17 091207-MW17 7.79 0.974 0.6 14.63 589 1.1 17.1
MW 2 091207-MW2 7.74 0.734 0.5 14.91 8.4 0.94 11.1
MW25 091207-MW25 8.01 0.564 0.4 14.15 257 1.49 17.3
MW 6 091207-MW6 7.39 0.936 0.6 17.71 1000 1.97 24.6
MW 7 091207-MW7 7.54 0.956 0.6 15.14 657 1.89 22.4
MW 8 091207-MW8 7.62 10.51 0.7 15.56 277 2 54.7

MW 14 091307-MW14 7.67 0.821 0.5 14.03 90.2 1.33 15.1
MW 4 091307-MW4 7.83 0.694 0.4 17.42 284 1.11 13.7
MW 9 091307-MW9 7.76 0.1 0.1 13.67 37.6 7.15 88.1
DCS 1 091307-DCS1 8.42 0.826 0.6 11.44 13.1 12.25 13.43
DCS 2 091307-DCS2 8.36 8.62 0.6 11.63 29.5 11.06 121.8
DCS 3 091307-DCS3 8.36 0.863 0.6 11.82 42.8 11.85 131.7
DCS 4 091307-DCS4 8.36 0.849 0.5 11.84 38.3 11.65 12.91
DCS 5 091307-DCS5 8.39 0.839 0.5 12.35 77.1 10.47 115.8
DCS 6 091307-DCS6 8.42 0.836 0.5 12.07 59.2 16.95 116.4
DCS 7 091307-DCS7 8.39 0.827 0.5 12.19 81.4 9.86 109.3
DCS 8 091307-DCS8 8.41 0.83 0.5 12.5 33.2 11.54 130.7
DCS 8 091307-DCS0 8.41 0.83 0.5 12.5 33.2 11.54 130.7

Table 4 (Field Parameters for September 2007) 
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  PPaatthhffiinnddeerrss  ttoo  SSuucccceessss  
 

 

130 Capital Drive, Suite C Vista GeoScience PH: 303.277.1694 
Golden, Colorado 80401-5654  FAX: 303.278.0104 
Web Site: www.VistaGeoScience.com   E-Mail: info@VistaGeoScience.com 

 Friday, October 26, 2007 

 Mr. Dion Plsek 
 Cordilleran Com liance Services p
 826 21 1/2 Road 
 Grand Junction, CO 81505 
  
 RE: 5369 
 Order No.: 0709004 
 Dear Mr. Dion Plsek: 

Vista GeoScience received 1 sample(s) on 9/12/2007 for the analyses presented in the  
following report. 

There were no problems with the analyses and all data for associated QC met EPA or  
laboratory specifications except where noted in the Case Narrative.   
 
If you have any questions regarding these tests results, please feel free to call. 
 
Sincerely, 

Roger Bain 
Senior Chemist 
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 Date: 26-Oct-07 
CLIENT: Cordilleran Compliance Services 
Project: 5369 CASE NARRATIVE 
Lab Order: 0709004 

Samples were received on 9/12/07 from Cordilleran and were accompanied by a chain of custody  
form.  The samples and their containers appeared to be in good condition and the chain of custody  
form was complete and accurate. 
 
 All samples were received and analyzed within the EPA recommended holding times.    
 

130 Capital Drive, Suite C Vista GeoScience PH: 303.277.1694 
Golden, Colorado 80401-5654  FAX: 303.278.0104 
Web Site: www.VistaGeoScience.com   E-Mail: info@VistaGeoScience.com 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition and  
Samples were analyzed using the methods outlined in the following references: 

EPA Methods for Chemical Analysis of Water and Wastes (MCAWW). 
 
Calibration - The laboratory instruments are calibrated using method appropriate standards.  On  
each day project samples are analyzed the instrument calibration is verified using a mid level  
Continuing Calibration Verification (CCV).  Calculations are carried out by the data system to  
compute the actual concentration of analyte in the original sample. 
 
Method Blanks, Trip Blanks and Instrument Blanks - Blanks are analyzed after each initial  
calibration, continuing calibration verification, and after samples determined to have high  
concentrations of analytes to verify system cleanliness.  Method blanks are analyzed to verify the  
cleanliness of procedures requiring sample preparation prior to analysis.  Trip blanks are prepared  
by the laboratory and accompany the samples to verify that there was no contamination during  
transport. 
 
Surrogate Recoveries - Some methods require the addition of surrogate compounds and are  
monitored to determine the efficacy of the analyte recovery from the sample matrix.  In cases  
where multiple surrogates are added at least one must be recovered within Quality Control limits for 
 the data to be accepted. 
 
Batch QC - Prior to analysis, the project samples are associated with a QC batch.  This batch is  
then prepared and analyzed along with QC samples prepared at the same time and using the same  
reagents and standards.  The QC samples associated with a sample batch may include Method  
Blanks (MB), Laboratory Control Samples (LCS), Sample Duplicates (DUP), and Matrix Spikes  
(MS).  The results of the batch QC samples are included in the QC section of the report. 
 
Analyst Comments: 
The method blank for dissolved methane had detectable amount of methane.  There was a reportable  
amount of methane in sample 091107-MW1 and is reported with a B flag.   
 
 
 
Roger Bain 
Senior chemist 
  

 



Vista GeoScience Date: 26-Oct-07 
CLIENT: Cordilleran Compliance Services Client Sample  091107-MW1 
Lab Order: 0709004 Tag Number: 
Project: 5369 Collection  9/11/2007 
Lab ID: 0709004-001A Date Received: 9/12/2007 Matrix: WATER 
Analyses Result Limit Qual Units DF Date Analyzed 

C1-C6 HYDROCARBONS, DISSOLVED NLAG108 (NLAG108) Analyst: EJL 
 Methane 0.144 0.068 B µg/L 1 10/19/2007 

ICP METALS, DISSOLVED SW6010B (SW3005A) Analyst: Admin 
 Sodium 189 0.50 mg/L 1 9/19/2007 

BTEX/MTBE BY 8260B SW8260B (5030B) Analyst: CJ 
 Benzene ND 0.50 µg/L 1 9/17/2007 
 Ethylbenzene ND 0.50 µg/L 1 9/17/2007 
 m,p-Xylene ND 1.00 µg/L 1 9/17/2007 
 Methyl tert-butyl ether ND 0.50 µg/L 1 9/17/2007 
 o-Xylene ND 0.50 µg/L 1 9/17/2007 
 Toluene ND 0.50 µg/L 1 9/17/2007 
     Surr: 4-Bromofluorobenzene 103 70-130 %REC 1 9/17/2007 
     Surr: Dibromofluoromethane 94.7 70-130 %REC 1 9/17/2007 
     Surr: Toluene-d8 97.7 70-130 %REC 1 9/17/2007 

CONDUCTIVITY BY EPA 120.1 E120.1 (E120.1) Analyst: CJ 
 Conductivity by EPA 120.1 1110 2.0 µmhos/cm 1 9/12/2007 

PH IN WATER BY EPA 150.1 E150.1 (E150.1) Analyst: CJ 
 pH SW-846 9045C 7.20 0.10 pH Units 1 9/12/2007 

TOTAL DISSOLVED SOLIDS (TDS) BY EPA 160.1 E160.1 (E160.1) Analyst: CJ 
 Total Dissolved Solids (Residue,  750 10 mg/L 1 9/17/2007 
 Filterable) 

ANIONS SCAN BY 9056 9056 Mod. (9056 MOD.) Analyst: RB 
 Chloride 23.0 1.00 mg/L 1 9/14/2007 

 Qualifiers:   * Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
 E Value above quantitation range H Holding times for preparation or analysis exceeded 
 J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit 
 S Spike Recovery outside accepted recovery limits 
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Vista GeoScience 26-Oct-07 
Lab Order: 0709004 
Client: Cordilleran Compliance Services DATES REPORT 
Project: 
Sample ID Client Sample ID Collection Date Matrix Test Name TCLP Date Prep Date Analysis Date 
0709004-001A 091107-MW1 9/11/2007 Water Anions Scan by 9056 9/14/2007 9/14/2007 
 BTEX/MTBE by 8260B 9/17/2007 9/17/2007 
 C1-C6 Hydrocarbons, Dissolved 9/18/2007 9/19/2007 
 Conductivity by EPA 120.1 9/12/2007 9/12/2007 
 ICP METALS, Dissolved 9/17/2007 9/19/2007 
 pH in Water by EPA 150.1 9/12/2007 9/12/2007 
 Total Dissolved Solids (TDS) by EPA  9/17/2007 9/17/2007 
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Vista GeoScience Date: 26-Oct-07 
CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709004 
Project: TestCode: 120.1 

 Sample  0709004-001ADUP SampType DUP TestCode: 120.1 Units: µmhos/cm Prep Date: 9/12/2007 RunNo: 1251 
 Client ID: 091107-MW1 Batch ID: 1084 TestNo: E120.1 (E120.1) Analysis  9/12/2007 SeqNo: 13813 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Conductivity by EPA 120.1 1110 2.00 1109 0.0901 0 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709004 
Project: TestCode: 150.1 

 Sample  0709004-001ADUP SampType DUP TestCode: 150.1 Units: pH Units Prep Date: 9/12/2007 RunNo: 1249 
 Client ID: 091107-MW1 Batch ID: 1082 TestNo: E150.1 (E150.1) Analysis  9/12/2007 SeqNo: 13811 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 pH in Soil by SW-846 9045C 7.220 0.100 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
 Page 2 of 8 



CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709004 
Project: TestCode: 160.1 

 Sample  MB-1087 SampType MBLK TestCode: 160.1 Units: mg/L Prep Date: 9/17/2007 RunNo: 1254 
 Client ID: ZZZZZ Batch ID: 1087 TestNo: E160.1 (E160.1) Analysis  9/17/2007 SeqNo: 13818 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Total Dissolved Solids (Residue,  ND 10.0 

 Sample  0709005-001ADUP SampType DUP TestCode: 160.1 Units: mg/L Prep Date: 9/17/2007 RunNo: 1254 
 Client ID: ZZZZZ Batch ID: 1087 TestNo: E160.1 (E160.1) Analysis  9/17/2007 SeqNo: 13821 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Total Dissolved Solids (Residue,  538.0 10.0 523 2.83 20 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
 Page 3 of 8 



CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709004 
Project: TestCode: 8260B_BTEX_W 

 Sample  MB-1083 SampType MBLK TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: ZZZZZ Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13803 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Benzene ND 0.500 
 Ethylbenzene ND 0.500 
 m,p-Xylene ND 1.00 
 Methyl tert-butyl ether ND 0.500 
 o-Xylene ND 0.500 
 Toluene ND 0.500 
     Surr: 4-Bromofluorobenzene 10.11 0 10 0 101 70 130 
     Surr: Dibromofluoromethane 10.07 0 10 0 101 70 130 
     Surr: Toluene-d8 10.06 0 10 0 101 70 130 

 Sample  LCS-1083 SampType LCS TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: ZZZZZ Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13804 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Benzene 10.11 0.500 10 0 101 70 130 
 Ethylbenzene 10.01 0.500 10 0 100 70 130 
 m,p-Xylene 20.49 1.00 20 0 102 70 130 
 Methyl tert-butyl ether 9.770 0.500 10 0 97.7 70 130 
 o-Xylene 10.11 0.500 10 0 101 70 130 
 Toluene 9.425 0.500 10 0 94.3 70 130 
     Surr: 4-Bromofluorobenzene 9.537 0 10 0 95.4 70 130 
     Surr: Dibromofluoromethane 9.685 0 10 0 96.9 70 130 
     Surr: Toluene-d8 9.683 0 10 0 96.8 70 130 

 Sample  0709004-001AMS SampType MS TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: 091107-MW1 Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13807 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Benzene 10.20 0.500 10 0 102 70 130 
 Ethylbenzene 9.806 0.500 10 0 98.1 70 130 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709004 
Project: TestCode: 8260B_BTEX_W 

 Sample  0709004-001AMS SampType MS TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: 091107-MW1 Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13807 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 m,p-Xylene 19.40 1.00 20 0 97.0 70 130 
 Methyl tert-butyl ether 9.886 0.500 10 0 98.9 70 130 
 o-Xylene 9.518 0.500 10 0 95.2 70 130 
 Toluene 9.736 0.500 10 0 97.4 70 130 
     Surr: 4-Bromofluorobenzene 9.872 0 10 0 98.7 70 130 
     Surr: Dibromofluoromethane 9.944 0 10 0 99.4 70 130 
     Surr: Toluene-d8 10.08 0 10 0 101 70 130 

 Sample  0709004-001ADUP SampType DUP TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: 091107-MW1 Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13806 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Benzene ND 0.500 0 0 30 
 Ethylbenzene ND 0.500 0 0 30 
 m,p-Xylene ND 1.00 0 0 30 
 Methyl tert-butyl ether ND 0.500 0 0 30 
 o-Xylene ND 0.500 0 0 30 
 Toluene ND 0.500 0 0 30 
     Surr: 4-Bromofluorobenzene 10.94 0 10 0 109 70 130 0 0 0 
     Surr: Dibromofluoromethane 9.654 0 10 0 96.5 70 130 0 0 0 
     Surr: Toluene-d8 9.746 0 10 0 97.5 70 130 0 0 0 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709004 
Project: TestCode: 9056 M 

 Sample  MB-1081 SampType MBLK TestCode: 9056 M Units: mg/L Prep Date: 9/14/2007 RunNo: 1248 
 Client ID: ZZZZZ Batch ID: 1081 TestNo: 9056 Mod. (9056 Mod.) Analysis  9/14/2007 SeqNo: 13792 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Chloride ND 1.00 

 Sample  LCS-1081 SampType LCS TestCode: 9056 M Units: mg/L Prep Date: 9/14/2007 RunNo: 1248 
 Client ID: ZZZZZ Batch ID: 1081 TestNo: 9056 Mod. (9056 Mod.) Analysis  9/14/2007 SeqNo: 13793 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Chloride 18.26 1.00 20 0 91.3 80 120 

 Sample  0709004-001ADUP SampType DUP TestCode: 9056 M Units: mg/L Prep Date: 9/14/2007 RunNo: 1248 
 Client ID: 091107-MW1 Batch ID: 1081 TestNo: 9056 Mod. (9056 Mod.) Analysis  9/14/2007 SeqNo: 13795 

 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Chloride 23.40 1.00 23.01 1.67 20 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709004 
Project: TestCode: C1_C6_DISSW 

 Sample  MB-1098 SampType MBLK TestCode: C1_C6_DISS Units: µg/L Prep Date: 9/18/2007 RunNo: 1272 
 Client ID: ZZZZZ Batch ID: 1098 TestNo: NLAG108 (NLAG108) Analysis  10/19/2007 SeqNo: 14115 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Methane 0.1790 0.0680 

 Sample  0709004-001ADUP SampType DUP TestCode: C1_C6_DISS Units: µg/L Prep Date: 9/18/2007 RunNo: 1272 
 Client ID: 091107-MW1 Batch ID: 1098 TestNo: NLAG108 (NLAG108) Analysis  10/19/2007 SeqNo: 14118 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Methane ND 0.0680 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709004 
Project: TestCode: ICP_DW 

 Sample  MB-1095 SampType MBLK TestCode: ICP_DW Units: mg/L Prep Date: 9/17/2007 RunNo: 1267 
 Client ID: ZZZZZ Batch ID: 1095 TestNo: SW6010B (SW3005A) Analysis  9/19/2007 SeqNo: 14038 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Sodium ND 0.500 

 Sample  LCS-1095 SampType LCS TestCode: ICP_DW Units: mg/L Prep Date: 9/17/2007 RunNo: 1267 
 Client ID: ZZZZZ Batch ID: 1095 TestNo: SW6010B (SW3005A) Analysis  9/19/2007 SeqNo: 14039 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Sodium 9.800 0.500 10 0 98.0 80 120 

 Sample  0709004-001AMS SampType MS TestCode: ICP_DW Units: mg/L Prep Date: 9/17/2007 RunNo: 1267 
 Client ID: 091107-MW1 Batch ID: 1095 TestNo: SW6010B (SW3005A) Analysis  9/19/2007 SeqNo: 14042 

 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Sodium 198.0 0.500 10 189 90.0 75 125 

 Sample  0709004-001AMSD SampType MS TestCode: ICP_DW Units: mg/L Prep Date: 9/17/2007 RunNo: 1267 
 Client ID: 091107-MW1 Batch ID: 1095 TestNo: SW6010B (SW3005A) Analysis  9/19/2007 SeqNo: 14043 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Sodium 199.0 0.500 10 189 100 75 125 198 0.504 0 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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  PPaatthhffiinnddeerrss  ttoo  SSuucccceessss  
 

 

130 Capital Drive, Suite C Vista GeoScience PH: 303.277.1694 
Golden, Colorado 80401-5654  FAX: 303.278.0104 
Web Site: www.VistaGeoScience.com   E-Mail: info@VistaGeoScience.com 

 Friday, October 26, 2007 

 Mr. Dion Plsek 
 Cordilleran Compliance Services 
 826 21 1/2 Road 
 Grand Junction, CO 81505 
 
 RE: 5369 
 Order No.: 0709005 
 Dear Mr. Dion Plsek: 

Vista GeoScience received 1 sample(s) on 9/14/2007 for the analyses presented in the  
following report. 

There were no problems with the analyses and all data for associated QC met EPA or  
laboratory specifications except where noted in the Case Narrative.   
 
If you have any questions regarding these tests results, please feel free to call. 
 
Sincerely, 

Roger Bain 
Senior Chemist 
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 Date: 26-Oct-07 
CLIENT: Cordilleran Compliance Services 
Project: 5369 CASE NARRATIVE 
Lab Order: 0709005 

Samples were received on 9/14/07 from Cordilleran Compliance and were accompanied by a chain  
of custody form.  The samples and their container appeared to be in good condition and the chain  
of custody form was complete and accurate. 
 
 All samples were received and analyzed within the EPA recommended holding times.    
 

130 Capital Drive, Suite C Vista GeoScience PH: 303.277.1694 
Golden, Colorado 80401-5654  FAX: 303.278.0104 
Web Site: www.VistaGeoScience.com   E-Mail: info@VistaGeoScience.com 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition and  
Samples were analyzed using the methods outlined in the following references: 

EPA Methods for Chemical Analysis of Water and Wastes (MCAWW). 
 
Calibration - The laboratory instruments are calibrated using method appropriate standards.  On  
each day project samples are analyzed the instrument calibration is verified using a mid level  
Continuing Calibration Verification (CCV).  Calculations are carried out by the data system to  
compute the actual concentration of analyte in the original sample. 
 
Method Blanks, Trip Blanks and Instrument Blanks - Blanks are analyzed after each initial  
calibration, continuing calibration verification, and after samples determined to have high  
concentrations of analytes to verify system cleanliness.  Method blanks are analyzed to verify the  
cleanliness of procedures requiring sample preparation prior to analysis.  Trip blanks are prepared  
by the laboratory and accompany the samples to verify that there was no contamination during  
transport. 
 
Surrogate Recoveries - Some methods require the addition of surrogate compounds and are  
monitored to determine the efficacy of the analyte recovery from the sample matrix.  In cases  
where multiple surrogates are added at least one must be recovered within Quality Control limits for 
 the data to be accepted. 
 
Batch QC - Prior to analysis, the project samples are associated with a QC batch.  This batch is  
then prepared and analyzed along with QC samples prepared at the same time and using the same  
reagents and standards.  The QC samples associated with a sample batch may include Method  
Blanks (MB), Laboratory Control Samples (LCS), Sample Duplicates (DUP), and Matrix Spikes  
(MS).  The results of the batch QC samples are included in the QC section of the report. 
 
Analyst Comments: 
 
 
 
 
Roger Bain 
Senior Chemist 
 

 



Vista GeoScience Date: 26-Oct-07 
CLIENT: Cordilleran Compliance Services Client Sample  091307-DCS8 
Lab Order: 0709005 Tag Number: 
Project: 5369 Collection  9/13/2007 
Lab ID: 0709005-001A Date Received: 9/14/2007 Matrix: WATER 
Analyses Result Limit Qual Units DF Date Analyzed 

C1-C6 HYDROCARBONS, DISSOLVED NLAG108 (NLAG108) Analyst: EJL 
 Methane 4.80 0.068 µg/L 1 10/19/2007 

ICP METALS, DISSOLVED SW6010B (SW3005A) Analyst: Admin 
 Sodium 95.7 2.50 mg/L 1 9/19/2007 

BTEX/MTBE BY 8260B SW8260B (5030B) Analyst: CJ 
 Benzene ND 0.50 µg/L 1 9/17/2007 
 Ethylbenzene ND 0.50 µg/L 1 9/17/2007 
 m,p-Xylene ND 1.00 µg/L 1 9/17/2007 
 Methyl tert-butyl ether ND 0.50 µg/L 1 9/17/2007 
 o-Xylene ND 0.50 µg/L 1 9/17/2007 
 Toluene ND 0.50 µg/L 1 9/17/2007 
     Surr: 4-Bromofluorobenzene 100 70-130 %REC 1 9/17/2007 
     Surr: Dibromofluoromethane 97.9 70-130 %REC 1 9/17/2007 
     Surr: Toluene-d8 98.1 70-130 %REC 1 9/17/2007 

CONDUCTIVITY BY EPA 120.1 E120.1 (E120.1) Analyst: CJ 
 Conductivity by EPA 120.1 960 2.0 µmhos/cm 1 9/14/2007 

PH IN WATER BY EPA 150.1 E150.1 (E150.1) Analyst: CJ 
 pH by SW-846 9045C 8.26 0.10 pH Units 1 9/14/2007 

TOTAL DISSOLVED SOLIDS (TDS) BY EPA 160.1 E160.1 (E160.1) Analyst: CJ 
 Total Dissolved Solids (Residue,  523 10 mg/L 1 9/17/2007 
 Filterable) 

ANIONS SCAN BY 9056 9056 Mod. (9056 MOD.) Analyst: RB 
 Chloride 20.0 1.00 mg/L 1 9/14/2007 

 Qualifiers:   * Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
 E Value above quantitation range H Holding times for preparation or analysis exceeded 
 J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit 
 S Spike Recovery outside accepted recovery limits 
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Vista GeoScience 26-Oct-07 
Lab Order: 0709005 
Client: Cordilleran Compliance Services DATES REPORT 
Project: 5369 
Sample ID Client Sample ID Collection Date Matrix Test Name TCLP Date Prep Date Analysis Date 
0709005-001A 091307-DCS8 9/13/2007 Water Anions Scan by 9056 9/14/2007 9/14/2007 
 BTEX/MTBE by 8260B 9/17/2007 9/17/2007 
 C1-C6 Hydrocarbons, Dissolved 9/18/2007 9/19/2007 
 Conductivity by EPA 120.1 9/14/2007 9/14/2007 
 ICP METALS, Dissolved 9/19/2007 9/19/2007 
 pH in Water by EPA 150.1 9/14/2007 9/14/2007 
 Total Dissolved Solids (TDS) by EPA  9/17/2007 9/17/2007 
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Vista GeoScience Date: 06-Nov-07 
CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709005 
Project: 5369 TestCode: 120.1 

 Sample  0709005-001ADUP SampType DUP TestCode: 120.1 Units: µmhos/cm Prep Date: 9/14/2007 RunNo: 1253 
 Client ID: 091307-DCS8 Batch ID: 1086 TestNo: E120.1 (E120.1) Analysis  9/14/2007 SeqNo: 13817 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Conductivity by EPA 120.1 961.0 2.00 960 0.104 0 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709005 
Project: 5369 TestCode: 150.1 

 Sample  0709005-001ADUP SampType DUP TestCode: 150.1 Units: pH Units Prep Date: 9/14/2007 RunNo: 1252 
 Client ID: 091307-DCS8 Batch ID: 1085 TestNo: E150.1 (E150.1) Analysis  9/14/2007 SeqNo: 14229 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 pH by SW-846 9045C 8.340 0.100 8.26 0.964 20 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709005 
Project: 5369 TestCode: 160.1 

 Sample  MB-1087 SampType MBLK TestCode: 160.1 Units: mg/L Prep Date: 9/17/2007 RunNo: 1254 
 Client ID: ZZZZZ Batch ID: 1087 TestNo: E160.1 (E160.1) Analysis  9/17/2007 SeqNo: 13818 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Total Dissolved Solids (Residue,  ND 10.0 

 Sample  0709005-001ADUP SampType DUP TestCode: 160.1 Units: mg/L Prep Date: 9/17/2007 RunNo: 1254 
 Client ID: 091307-DCS8 Batch ID: 1087 TestNo: E160.1 (E160.1) Analysis  9/17/2007 SeqNo: 13821 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Total Dissolved Solids (Residue,  538.0 10.0 523 2.83 20 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709005 
Project: 5369 TestCode: 8260B_BTEX_W 

 Sample  MB-1083 SampType MBLK TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: ZZZZZ Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13803 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Benzene ND 0.500 
 Ethylbenzene ND 0.500 
 m,p-Xylene ND 1.00 
 Methyl tert-butyl ether ND 0.500 
 o-Xylene ND 0.500 
 Toluene ND 0.500 
     Surr: 4-Bromofluorobenzene 10.11 0 10 0 101 70 130 
     Surr: Dibromofluoromethane 10.07 0 10 0 101 70 130 
     Surr: Toluene-d8 10.06 0 10 0 101 70 130 

 Sample  LCS-1083 SampType LCS TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: ZZZZZ Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13804 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Benzene 10.11 0.500 10 0 101 70 130 
 Ethylbenzene 10.01 0.500 10 0 100 70 130 
 m,p-Xylene 20.49 1.00 20 0 102 70 130 
 Methyl tert-butyl ether 9.770 0.500 10 0 97.7 70 130 
 o-Xylene 10.11 0.500 10 0 101 70 130 
 Toluene 9.425 0.500 10 0 94.3 70 130 
     Surr: 4-Bromofluorobenzene 9.537 0 10 0 95.4 70 130 
     Surr: Dibromofluoromethane 9.685 0 10 0 96.9 70 130 
     Surr: Toluene-d8 9.683 0 10 0 96.8 70 130 

 Sample  0709004-001AMS SampType MS TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: ZZZZZ Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13807 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Benzene 10.20 0.500 10 0 102 70 130 
 Ethylbenzene 9.806 0.500 10 0 98.1 70 130 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709005 
Project: 5369 TestCode: 8260B_BTEX_W 

 Sample  0709004-001AMS SampType MS TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: ZZZZZ Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13807 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 m,p-Xylene 19.40 1.00 20 0 97.0 70 130 
 Methyl tert-butyl ether 9.886 0.500 10 0 98.9 70 130 
 o-Xylene 9.518 0.500 10 0 95.2 70 130 
 Toluene 9.736 0.500 10 0 97.4 70 130 
     Surr: 4-Bromofluorobenzene 9.872 0 10 0 98.7 70 130 
     Surr: Dibromofluoromethane 9.944 0 10 0 99.4 70 130 
     Surr: Toluene-d8 10.08 0 10 0 101 70 130 

 Sample  0709004-001ADUP SampType DUP TestCode: 8260B_BTEX Units: µg/L Prep Date: 9/17/2007 RunNo: 1250 
 Client ID: ZZZZZ Batch ID: 1083 TestNo: SW8260B (5030B) Analysis  9/17/2007 SeqNo: 13806 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Benzene ND 0.500 0 0 30 
 Ethylbenzene ND 0.500 0 0 30 
 m,p-Xylene ND 1.00 0 0 30 
 Methyl tert-butyl ether ND 0.500 0 0 30 
 o-Xylene ND 0.500 0 0 30 
 Toluene ND 0.500 0 0 30 
     Surr: 4-Bromofluorobenzene 10.94 0 10 0 109 70 130 0 0 0 
     Surr: Dibromofluoromethane 9.654 0 10 0 96.5 70 130 0 0 0 
     Surr: Toluene-d8 9.746 0 10 0 97.5 70 130 0 0 0 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
 Page 5 of 8 



CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709005 
Project: 5369 TestCode: 9056 M 

 Sample  MB-1081 SampType MBLK TestCode: 9056 M Units: mg/L Prep Date: 9/14/2007 RunNo: 1248 
 Client ID: ZZZZZ Batch ID: 1081 TestNo: 9056 Mod. (9056 Mod.) Analysis  9/14/2007 SeqNo: 13792 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Chloride ND 1.00 

 Sample  LCS-1081 SampType LCS TestCode: 9056 M Units: mg/L Prep Date: 9/14/2007 RunNo: 1248 
 Client ID: ZZZZZ Batch ID: 1081 TestNo: 9056 Mod. (9056 Mod.) Analysis  9/14/2007 SeqNo: 13793 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Chloride 18.26 1.00 20 0 91.3 80 120 

 Sample  0709004-001ADUP SampType DUP TestCode: 9056 M Units: mg/L Prep Date: 9/14/2007 RunNo: 1248 
 Client ID: ZZZZZ Batch ID: 1081 TestNo: 9056 Mod. (9056 Mod.) Analysis  9/14/2007 SeqNo: 13795 

 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Chloride 23.40 1.00 23.01 1.67 20 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709005 
Project: 5369 TestCode: C1_C6_DISSW 

 Sample  MB-1098 SampType MBLK TestCode: C1_C6_DISS Units: µg/L Prep Date: 9/18/2007 RunNo: 1272 
 Client ID: ZZZZZ Batch ID: 1098 TestNo: NLAG108 (NLAG108) Analysis  10/19/2007 SeqNo: 14115 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Methane 0.1790 0.0680 

 Sample  0709004-001ADUP SampType DUP TestCode: C1_C6_DISS Units: µg/L Prep Date: 9/18/2007 RunNo: 1272 
 Client ID: ZZZZZ Batch ID: 1098 TestNo: NLAG108 (NLAG108) Analysis  10/19/2007 SeqNo: 14118 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Methane ND 0.0680 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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CLIENT: Cordilleran Compliance Services ANALYTICAL QC SUMMARY REPORT 
Work Order: 0709005 
Project: 5369 TestCode: ICP_DW 

 Sample  MB-1096 SampType MBLK TestCode: ICP_DW Units: mg/L Prep Date: 9/19/2007 RunNo: 1268 
 Client ID: ZZZZZ Batch ID: 1096 TestNo: SW6010B (SW3005A) Analysis  9/19/2007 SeqNo: 14044 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Sodium ND 0.500 

 Sample  LCS-1096 SampType LCS TestCode: ICP_DW Units: mg/L Prep Date: 9/19/2007 RunNo: 1268 
 Client ID: ZZZZZ Batch ID: 1096 TestNo: SW6010B (SW3005A) Analysis  9/19/2007 SeqNo: 14045 
 Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 
 Sodium 11.10 0.500 10 0 111 80 120 

 Qualifiers:   E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits 
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   nd
Hydogen Sulfide --------------------------   nd    nd

123792Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services

-28.22

 9/12/2007
Container: Dissolved Gas Bottle

 3.28

Field/Site Name: Project 5369

 4.23

Location:

77.65

Formation/Depth:

 9.97

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

 3.48
 0.48

Chemical

 0.49

 0.11

Component Chemical Delta 13C Delta D Delta 15N

 0.14

Air Free
vol. %mol. % per mil per mil per mil

 0.065

Carbon Monoxide --------------------   nd

Helium ----------------------------------------   nd

Date Sampled:
Company:

 0.11

091207-MW2

   nd

Sample Name/Number:

68.65
Ethane ---------------------------------------- 8.81
Ethylene ----------------------------------------   nd
Propane ---------------------------------------- 3.08 -25.53
Iso-butane ---------------------------------------- 0.42
N-butane ---------------------------------------- 0.43
Iso-pentane ---------------------------------------- 0.12
N-pentane ---------------------------------------- 0.057
Hexanes + ---------------------------------------- 0.096

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:  970
Specific gravity, calculated: 0.745

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 0.21
Oxygen ----------------------------  2.43
Nitrogen ----------------------------------------11.96
Carbon Dioxide ---------------------------------------- 3.74

 -40.37 -181.3Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.64

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



   nd
Hydogen Sulfide --------------------------   nd    nd

123793Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services
 9/12/2007

Container: Dissolved Gas Bottle

78.85

Field/Site Name: Project 5369

 2.42

Location:

15.67

Formation/Depth:

 1.34

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

   nd
   nd

Chemical

   nd

 0.015

Component Chemical Delta 13C Delta D Delta 15N

   nd

Air Free
vol. %mol. % per mil per mil per mil

   nd

Carbon Monoxide --------------------   nd

Helium ----------------------------------------   nd

Date Sampled:
Company:

 1.71

091207-MW16

   nd

Sample Name/Number:

10.61
Ethane ---------------------------------------- 0.91
Ethylene ----------------------------------------   nd
Propane ----------------------------------------   nd
Iso-butane ----------------------------------------   nd
N-butane ----------------------------------------   nd
Iso-pentane ----------------------------------------   nd
N-pentane ----------------------------------------   nd
Hexanes + ---------------------------------------- 0.010

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:  124
Specific gravity, calculated: 0.949

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 1.46
Oxygen ----------------------------  6.77
Nitrogen ----------------------------------------78.60
Carbon Dioxide ---------------------------------------- 1.64

 -39.21 -183.7Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.74

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



   nd
Hydogen Sulfide --------------------------   nd    nd

123794Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services
 9/12/2007

Container: Dissolved Gas Bottle

84.21

Field/Site Name: Project 5369

13.51

Location:

 0.22

Formation/Depth:

   nd

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

   nd
   nd

Chemical

   nd

   nd

Component Chemical Delta 13C Delta D Delta 15N

   nd

Air Free
vol. %mol. % per mil per mil per mil

   nd

Carbon Monoxide --------------------   nd

Helium ----------------------------------------   nd

Date Sampled:
Company:

 2.06

091207-MW18

   nd

Sample Name/Number:

 0.14
Ethane ----------------------------------------   nd
Ethylene ----------------------------------------   nd
Propane ----------------------------------------   nd
Iso-butane ----------------------------------------   nd
N-butane ----------------------------------------   nd
Iso-pentane ----------------------------------------   nd
N-pentane ----------------------------------------   nd
Hexanes + ----------------------------------------   nd

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:    1
Specific gravity, calculated: 1.031

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 1.64
Oxygen ----------------------------  7.79
Nitrogen ----------------------------------------81.94
Carbon Dioxide ---------------------------------------- 8.49
Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.78

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



 7.04
Hydogen Sulfide --------------------------   nd    nd

123795Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services
 9/12/2007

Container: Dissolved Gas Bottle

   nd

Field/Site Name: Project 5369

61.92

Location:

23.21

Formation/Depth:

 2.18

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

 0.99
   nd

Chemical

   nd

   nd

Component Chemical Delta 13C Delta D Delta 15N

   nd

Air Free
vol. %mol. % per mil per mil per mil

   nd

Carbon Monoxide -------------------- 0.10

Helium ----------------------------------------   nd

Date Sampled:
Company:

 4.66

091207-DC52

   nd

Sample Name/Number:

 0.33
Ethane ---------------------------------------- 0.031
Ethylene ----------------------------------------   nd
Propane ---------------------------------------- 0.014
Iso-butane ----------------------------------------   nd
N-butane ----------------------------------------   nd
Iso-pentane ----------------------------------------   nd
N-pentane ----------------------------------------   nd
Hexanes + ----------------------------------------   nd

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:    5
Specific gravity, calculated: 1.015

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 1.32
Oxygen ---------------------------- 28.11
Nitrogen ----------------------------------------69.22
Carbon Dioxide ---------------------------------------- 0.88
Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.76

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



 5.86
Hydogen Sulfide --------------------------   nd    nd

123796Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services
 9/12/2007

Container: Dissolved Gas Bottle

   nd

Field/Site Name: Project 5369

80.51

Location:

 9.51

Formation/Depth:

 0.81

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

 0.29
   nd

Chemical

   nd

   nd

Component Chemical Delta 13C Delta D Delta 15N

   nd

Air Free
vol. %mol. % per mil per mil per mil

   nd

Carbon Monoxide -------------------- 0.08

Helium ----------------------------------------   nd

Date Sampled:
Company:

 3.02

091207-DC53

   nd

Sample Name/Number:

 0.13
Ethane ---------------------------------------- 0.011
Ethylene ----------------------------------------   nd
Propane ---------------------------------------- 0.0040
Iso-butane ----------------------------------------   nd
N-butane ----------------------------------------   nd
Iso-pentane ----------------------------------------   nd
N-pentane ----------------------------------------   nd
Hexanes + ----------------------------------------   nd

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:    2
Specific gravity, calculated: 1.018

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 1.32
Oxygen ---------------------------- 28.67
Nitrogen ----------------------------------------68.69
Carbon Dioxide ---------------------------------------- 1.10
Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.64

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



   nd
Hydogen Sulfide --------------------------   nd    nd

123797Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services

-28.60

 9/12/2007
Container: Dissolved Gas Bottle

 2.92

Field/Site Name: Project 5369

 2.07

Location:

80.12

Formation/Depth:

 9.58

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

 3.64
 0.54

Chemical

 0.66

 0.13

Component Chemical Delta 13C Delta D Delta 15N

 0.15

Air Free
vol. %mol. % per mil per mil per mil

 0.10

Carbon Monoxide --------------------   nd

Helium ----------------------------------------   nd

Date Sampled:
Company:

 0.093

091207-MW4

   nd

Sample Name/Number:

67.99
Ethane ---------------------------------------- 8.13
Ethylene ----------------------------------------   nd
Propane ---------------------------------------- 3.09 -26.24
Iso-butane ---------------------------------------- 0.46
N-butane ---------------------------------------- 0.56
Iso-pentane ---------------------------------------- 0.13
N-pentane ---------------------------------------- 0.085
Hexanes + ---------------------------------------- 0.11

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:  960
Specific gravity, calculated: 0.740

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 0.22
Oxygen ----------------------------  3.17
Nitrogen ----------------------------------------14.30
Carbon Dioxide ---------------------------------------- 1.76

 -40.17 -191.7Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.57

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



   nd
Hydogen Sulfide --------------------------   nd    nd

123798Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services
 9/12/2007

Container: Dissolved Gas Bottle

43.12

Field/Site Name: Project 5369

12.33

Location:

38.63

Formation/Depth:

 3.79

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

 0.96
 0.083

Chemical

 0.091

 0.035

Component Chemical Delta 13C Delta D Delta 15N

 0.021

Air Free
vol. %mol. % per mil per mil per mil

 0.010

Carbon Monoxide --------------------   nd

Helium ----------------------------------------   nd

Date Sampled:
Company:

 0.93

091207-MW14

   nd

Sample Name/Number:

37.98
Ethane ---------------------------------------- 3.73
Ethylene ----------------------------------------   nd
Propane ---------------------------------------- 0.94
Iso-butane ---------------------------------------- 0.082
N-butane ---------------------------------------- 0.089
Iso-pentane ---------------------------------------- 0.021
N-pentane ---------------------------------------- 0.010
Hexanes + ---------------------------------------- 0.034

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:  483
Specific gravity, calculated: 0.892

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 0.93
Oxygen ----------------------------  0.35
Nitrogen ----------------------------------------43.71
Carbon Dioxide ----------------------------------------12.12

 -40.80 -187.5Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.74

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



   nd
Hydogen Sulfide --------------------------   nd    nd

123799Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services

-28.52

 9/12/2007
Container: Dissolved Gas Bottle

 5.64

Field/Site Name: Project 5369

 7.13

Location:

74.76

Formation/Depth:

 7.72

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

 3.11
 0.51

Chemical

 0.58

 0.12

Component Chemical Delta 13C Delta D Delta 15N

 0.15

Air Free
vol. %mol. % per mil per mil per mil

 0.096

Carbon Monoxide --------------------   nd

Helium ----------------------------------------   nd

Date Sampled:
Company:

 0.18

091207-MW9

   nd

Sample Name/Number:

64.09
Ethane ---------------------------------------- 6.62
Ethylene ----------------------------------------   nd
Propane ---------------------------------------- 2.67 -25.98
Iso-butane ---------------------------------------- 0.44
N-butane ---------------------------------------- 0.50
Iso-pentane ---------------------------------------- 0.13
N-pentane ---------------------------------------- 0.082
Hexanes + ---------------------------------------- 0.099

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:  879
Specific gravity, calculated: 0.776

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 0.29
Oxygen ----------------------------  2.99
Nitrogen ----------------------------------------15.98
Carbon Dioxide ---------------------------------------- 6.11

 -40.57 -193.4Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.66

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



   nd
Hydogen Sulfide --------------------------   nd    nd

123800Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services

-26.05

 9/12/2007
Container: Dissolved Gas Bottle

20.58

Field/Site Name: Project 5369

 8.65

Location:

62.59

Formation/Depth:

 7.62

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

 0.0096
   nd

Chemical

   nd

 0.0096

Component Chemical Delta 13C Delta D Delta 15N

   nd

Air Free
vol. %mol. % per mil per mil per mil

   nd

Carbon Monoxide --------------------   nd

Helium ----------------------------------------   nd

Date Sampled:
Company:

 0.54

091207-MW12

   nd

Sample Name/Number:

48.46
Ethane ---------------------------------------- 5.90
Ethylene ----------------------------------------   nd
Propane ---------------------------------------- 0.0074
Iso-butane ----------------------------------------   nd
N-butane ----------------------------------------   nd
Iso-pentane ----------------------------------------   nd
N-pentane ----------------------------------------   nd
Hexanes + ---------------------------------------- 0.0074

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:  596
Specific gravity, calculated: 0.817

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 0.63
Oxygen ----------------------------  4.73
Nitrogen ----------------------------------------33.57
Carbon Dioxide ---------------------------------------- 6.70

 -40.03 -157.6Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.70

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %



   nd
Hydogen Sulfide --------------------------   nd    nd

123801Lab #:   8851

   nd

Job #:

Cordilleran Compliance Services

-28.37

 9/12/2007
Container: Dissolved Gas Bottle

43.57

Field/Site Name: Project 5369

 4.90

Location:

44.51

Formation/Depth:

 5.20

Sampling Point:

   nd

Date Received:  9/13/2007 Date Reported: 10/11/2007

 0.86
 0.031

Chemical

 0.065

 0.010

Component Chemical Delta 13C Delta D Delta 15N

 0.0049

Air Free
vol. %mol. % per mil per mil per mil

 0.0049

Carbon Monoxide --------------------   nd

Helium ----------------------------------------   nd

Date Sampled:
Company:

 0.84

091207-MW17

   nd

Sample Name/Number:

43.37
Ethane ---------------------------------------- 5.07
Ethylene ----------------------------------------   nd
Propane ---------------------------------------- 0.84
Iso-butane ---------------------------------------- 0.030
N-butane ---------------------------------------- 0.063
Iso-pentane ---------------------------------------- 0.0048
N-pentane ---------------------------------------- 0.0048
Hexanes + ---------------------------------------- 0.0099

Total BTU/cu.ft. dry @ 60deg F & 14.7psia, calculated:  555
Specific gravity, calculated: 0.828

Remarks:

Hydrogen ----------------------------------------   nd
Argon ---------------------------------------- 0.84
Oxygen ----------------------------  0.54
Nitrogen ----------------------------------------44.46
Carbon Dioxide ---------------------------------------- 4.77

 -43.06 -190.2Methane ----------------------------------------

Analysis is of gas extracted from water by headspace equilibration.  Analysis has been corrected for helium 
added to create headspace.  Helium dilution factor = 0.71

nd = not detected. na = not analyzed. Isotopic composition of carbon is relative to VPDB. Isotopic 
composition of hydrogen is relative to VSMOW. Calculations for BTU and specific gravity per ASTM 
D3588. Chemical compositions are normalized to 100 percent. Mol. % is approximately equal to vol. %
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