
 
 

sevensistersenviro.com 
   

4609 Chokecherry Trail, no.4 
Fort Collins Colorado 80526 
970 631.8685 
970 631.8082, fax 

  August 6, 2009 
Mr. Robert Chesson, Environmental Specialist 
Colorado Oil and Gas Conservation Commission 
1120 Lincoln Street, Suite 801 
Denver, Colorado 80203 
 
RE: Chevron USA, Inc. - Rangely Weber Sand Unit (RWSU)  

CO2 Plant Groundwater Monitoring Event, April 2009 
 
Dear Mr. Chesson: 
 
On behalf of Chevron USA, Inc., Seven Sisters Environmental, Inc. is pleased to submit this 
interim report summarizing the results and conclusions of our CO2 Plant Groundwater 
Monitoring activities in 2009.  
 
As indicated in the Background section, this report documents interim monitoring of shallow 
groundwater contamination from a leaking valve discovered in June 2000. As documented in 
the report, the 2009 data show the contaminant concentrations are still declining. The significant 
findings are: 

• No contaminants were found in detectable quantities in MW-6 (upgradient well), MW-12 
(downgradient well), or MW-4 (source area well).  

• The contaminant levels in MW-7 and MW-11 are lower than at any time since the 
monitoring began, except for the ethylbenzene concentration in MW-7, which is only 
marginally higher than its historic low. 

 
In light of these results and because of the isolated nature of the contamination, the low quality 
of the perched groundwater, and the low permeability of the clay soils, we recommend 
continued annual monitoring of the wells until appropriate closure levels are reached by natural 
attenuation.   
 
Please contact me or Mr. Bill Savage at 970-675-3839 if you have any questions or concerns.  
 
Regards, 

 
 
Jack Matthews 
Seven Sisters Environmental, Inc. 

 
cc:  Bill Savage – Chevron, Rangely 
  Ross Alire – Chevron, Rangely 
  Rodney Bailey – Chevron, Midland  

Adam Berig – Olsson Associates, Golden 
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1.0 INTRODUCTION 
Chevron USA, Inc. (Chevron) retained Olsson Associates / Seven Sisters Environmental to 
collect the annual groundwater samples from the five designated monitoring wells at the Natural 
Gas Liquids / Carbon Dioxide Plant (NGL/CO2 Plant) at the Weber Sand Unit in Rio Blanco 
County Colorado.   

The NGL/CO2 Plant site is located approximately 4 miles west of the town of Rangely in Section 
31; Township 2 North; Range 102 West of the 6th Principle Meridian in Rio Blanco County, 
Colorado. The site location is shown in Figure 1 and plant layout with sample well locations is 
attached as Figure 2. 

 

2.0 BACKGROUND 
The results of a limited subsurface assessment that was completed at the site in June 2000 
found petroleum hydrocarbons in the shallow groundwater near the Train 1 Sump.  The 
hydrocarbons detected in the shallow groundwater were traced to a leaking valve and the valve 
was repaired in June 2000.  The shallow water lies on top of the Mancos Shale and is of limited 
extent.  Because the total dissolved solids (TDS) in the shallow water are greater than 10,000 
milligrams per Liter (mg/L) the water is not potable for domestic or agricultural use or suitable for 
any other beneficial use.  

Based on the 2000 assessment results, in 2001 the Colorado Oil and Gas Conservation 
Commission (COGCC) directed Chevron to sample the five designated wells near the Train 1 
sump annually to monitor the natural attenuation of petroleum hydrocarbons in the shallow 
groundwater.  The designated wells include one up-gradient well (MW-6), three source area 
wells (MW-4, MW-7 and MW-11), and one down-gradient well (MW-12).  The required analysis 
included benzene, toluene, ethylbenzene and xylenes (BTEX) by EPA Method 8021B.  

In general, the laboratory results for the samples collected in July 2001 showed that the 
concentrations of BTEX constituents reported in the samples had decreased significantly since 
the June 2000 sampling event.  In July 2001, no BTEX constituents were detected in the point 
of compliance (POC) well (MW-12) above the quantitation limits. The COGCC directed Chevron 
to collect annual groundwater samples to confirm continued degradation of petroleum 
hydrocarbons in shallow groundwater. The laboratory results from the April 2009 samples 
continued to show declining levels of BTEX constituents as described below. 

  

3.0 GROUNDWATER SAMPLING ACTIVITIES 
Olsson / Seven Sisters personnel mobilized to the site to complete the groundwater sampling 
activities on Monday, April 27, 2009.  Prior to purging the wells, an electronic water level meter 
was used to measure the depth to water in each of the sampled groundwater monitoring wells. 
No free product was observed in any of the wells. Table 1 summarizes the casing elevations, 
depth to water measurements, and water elevations for 2001 through 2009.  Figure 3 shows the 
water elevation history from 2000-2009. Between 2000 and 2004, the water elevations generally 
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receded as a result of an extended drought in the area. Since 2004 the water levels have 
trended higher and during the 2008 sampling event the levels were at or above the original 
levels measured in 2001. The 2009 levels are similar to the 2008 levels, although MW-6 
(upgradient well) continues to show greater fluctuation than the other wells. The water elevation 
in MW-6 appears to be hydraulically separated from the other monitoring wells and doesn’t 
trend with the other wells. 

After measuring the water levels, we purged the five designated wells by bailing the wells to 
remove a minimum of three casing volumes from each well or until the well was empty.  Purging 
was completed on Monday afternoon, April 27, 2009 with dedicated disposable bailers.   

On the morning of Tuesday, April 28 we collected the groundwater samples using the same 
dedicated disposable bailers. The samples were sealed in 40-milliliter Volatile Organic Analysis 
(VOA) vials with no headspace, labeled and placed in a cooler with ice. Olsson personnel 
delivered the samples to Evergreen Analytical Laboratory in Wheat Ridge, Colorado on 
Thursday, April 30, 2009 for the required analyses. 

Figures 4 a, b, c, and d illustrate contaminant level trends from 2000 – 2009. After steep 
declines in contaminant concentrations between 2000 and 2005, only MW-7 and MW-11 
exhibited detectable concentrations of aromatic compounds. MW-7 showed a modest uplift in 
concentrations in 2005 – 2006, however the 2007 - 2009 data show a resumption of the 
expected declines. In summary, the 2009 data show: 

• No contaminants were found in detectable quantities in MW-6 (upgradient well), MW-12 
(downgradient well), or MW-4 (source area well).  

• The contaminant levels in MW-7 and MW-11 are lower than at any time since the 
monitoring began, except for the ethylbenzene concentration in MW-7, which is only 
marginally higher than its historic low.  

Based on these results we recommend continued annual monitoring of the wells until 
appropriate closure levels are reached by natural attenuation. Because of the isolated nature of 
the contamination, the low quality of the perched groundwater, and the low permeability of the 
clay soils, the risk of contaminating other water resources or other environmental receptors is 
remote.   
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Table 1 
Summary of Well and Water Elevations, 2001 - 2009 

Groundwater Monitoring Wells, CO2 Plant 
Chevron USA, Inc., Rangely Weber Sand Unit 

 
  Depth from TOC to Water Level, feet 

 
 

Water Elevation, Above Mean Sea Level, feet 

 
Notes:  
Elevations referenced to mean sea level 
Water levels were measured in the nine wells near the Train 1 Sump.  
TOC = Top of Casing 
NM = Not Measured  

Well ID

Top of 
Casing, 

Elevation

Bottom of Hole 
(Feet below 

TOC)

Depth to 
Water, 
2001

Depth to 
Water, 
2003

Depth to 
Water, 
2004

Depth to 
Water, 
2005

Depth to 
Water, 
2006

Depth to 
Water, 
2007

Depth to 
Water, 
2008

Depth to 
Water, 
2009

MW-4 5,280.04 12.39 3.82 5.74 6.30 4.30 5.22 4.90 3.60 4.20

MW-6 5,288.40 28.25 13.40 11.45 17.49 17.10 15.93 9.50 9.49 15.60

MW-7 5,281.48 14.33 4.48 6.41 6.92 5.10 5.85 6.28 4.50 5.39

MW-11 5,280.47 15.05 3.75 NM 6.88 4.95 4.98 3.60 3.01 2.93

MW-12 5,275.92 6.35 4.42 NM 3.50 1.82 2.89 2.25 2.32 0.48

Well ID

Top of 
Casing, 

Elevation

Bottom of Hole 
(Feet below 

TOC)

Water 
Elevation

2001

Water 
Elevation

2003

Water 
Elevation

2004

Water 
Elevation

2005

Water 
Elevation

2006

Water 
Elevation

2007

Water 
Elevation 

2008

Water 
Elevation 

2009

MW-4 5,280.04 12.39 5,276.22 5,274.30 5,273.74 5,275.74 5,274.82 5,275.14 5,276.44 5,275.84

MW-6 5,288.40 28.25 5,275.00 5,276.95 5,270.91 5,271.30 5,272.47 5,278.90 5,278.91 5,272.80

MW-7 5,281.48 14.33 5,277.00 5,275.07 5,274.56 5,276.38 5,275.63 5,275.20 5,276.98 5,276.09

MW-11 5,280.47 15.05 5,276.72 NM 5,273.59 5,275.52 5,275.49 5,276.87 5,277.46 5,277.54

MW-12 5,275.92 6.35 5,271.50 NM 5,272.42 5,274.10 5,273.03 5,273.67 5,273.60 5,275.44
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Table 2 

Summary of Laboratory Results for Groundwater Samples, 2000 – 2009 

CHEVRON – WEBER SAND UNIT NGL/CO2 PLANT 
 

Contaminant concentrations in µg/l 

 
 
µg/L = micrograms per Liter;     ND = Not detected;     NS = Not sampled   
J – estimated value below reporting limits 

2000 2001 2003 2004 2005 2006 2007 2008 2009
Benzene ND 0.9 ND ND ND ND ND ND ND
Toluene ND ND ND ND ND ND ND ND ND
Ethylbenzene ND ND ND ND ND ND ND ND ND
Xylenes ND ND ND ND ND ND ND ND ND

2000 2001 2003 2004 2005 2006 2007 2008 2009
Benzene NS 0.6 ND ND ND ND ND ND ND
Toluene NS ND ND ND ND ND ND ND ND
Ethylbenzene NS ND ND ND ND ND ND ND ND
Xylenes NS 0.3J ND ND ND ND ND ND ND

2000 2001 2003 2004 2005 2006 2007 2008 2009
Benzene 16,000 7,450 6,900 7,200 4,800 5,700 4,600 4,000 3,700
Toluene 220 ND ND ND ND ND ND ND ND
Ethylbenzene 240 80J ND ND 120 94 75 63 74
Xylenes 224 40J ND ND ND ND ND 36.5 5.7

2000 2001 2003 2004 2005 2006 2007 2008 2009
Benzene 9,600 6,010 220 470 440 36 220 600 82
Toluene 59 ND ND ND ND ND ND ND ND
Ethylbenzene 63 30J 110 110 ND ND ND ND ND
Xylenes 87 40J ND ND ND ND ND ND ND

2000 2001 2003 2004 2005 2006 2007 2008 2009
Benzene 1.0 ND ND ND ND ND ND ND ND
Toluene ND ND ND ND ND ND ND ND ND
Ethylbenzene ND ND ND ND ND ND ND ND ND
Xylenes ND ND ND ND ND ND ND ND ND

MW-4

MW-6

MW-7

MW-11

MW-12
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Figure 2
Monitoring Well Locations
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Figure 3 – Monitoring Well Water Elevations 
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Figure 4 (a and b) – Monitoring Well Contaminant Concentrations 
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Figure 4 (c and d) – Monitoring Well Contaminant Concentrations 
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Attachment 1 

Laboratory Report 
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