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1.0 INTRODUCTION 
 
This report presents the results from the 2003 annual groundwater/surface water monitoring event at 
the Coastal Chem Cheyenne Plant (the Plant) as shown on Figure 1-1, Site Location Map. The 
monitoring event was conducted from October 20 to 23, 2003 in accordance with the scope and 
procedures outlined in the Annual Monitoring Work Plan (the Work Plan), presented as Appendix B 
of the Interim Measures Action Plan (IMAP) (MWH, 2003).  The Work Plan also provided information 
with regard to health and safety requirements, field responsibilities and lines of communication.  All 
these procedures were followed during the sampling activities.    
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2.0 WATER SAMPLING AND ANALYTICAL PROCEDURES  
 
2.1 OVERVIEW 
 
The scope of the sampling event, sampling procedures and analysis details are outlined in this section.  
A total of 40 groundwater wells, two (2) stream/creek locations, and eight (8) manholes/sumps were 
sampled during this event.  Several locations were not sampled during the event due to the lack of 
water including two recovery wells and one stream location.  The sampling locations are presented on 
Figure 2-1, Water Monitoring Location Map. The samples were analyzed by Inter-Mountain Laboratories, 
Inc. of Sheridan, Wyoming for the parameters listed below: 

 
• pH  
• Methyl-tert-butyl ether (MTBE)  
• Methanol  
• Nitrate + Nitrite as N  
• Ammonia as N  
• Urea 
• Total Dissolved Solids (TDS) 
 

In addition, pH, conductivity and temperature were measured in the field during and following well 
purging. 
 
2.2 WATER SAMPLING LOCATIONS  
 
A total of 40 primary groundwater samples were collected for laboratory analysis from wells installed 
in the upper clay/sand and lower sand/gravel units beneath the site.  Two creek locations on Clear 
Creek were sampled.  Surface water location CLR-1 is an upgradient station located on Clear Creek 
near wells OW-3 and OW-4, approximately 1/4 mile north of the Plant.  Location CLR-2 is a 
downgradient station, located on Clear Creek just below the confluence with Corlett Creek near the 
eastern boundary of the plant facility.  Location COR-1 is located on the upstream side of the Corlett 
Creek diversion structure southwest of the plant.  This location was dry and no sample was collected. 
 
The Corlett Interceptor Sump (CI Sump), the Corlett Creek Sump (CC Sump) and six (6) manhole 
locations (MH-1 through MH-6) were also sampled. 
 
2.3 WATER SAMPLING PROCEDURES 
 
Monitoring well purging and water sampling activities were conducted in general accordance with the 
SOPs included in Attachment A of the Work Plan.  Specific details are outlined below.  
 
2.3.1 Well Purging and Sampling 
 
Prior to purging wells, a static water level was measured and recorded in each well using an electronic 
water level indicator.  Wells were purged with either submersible pumps or bailers as indicated on 
Table B.2, Groundwater Sampling Information, in the Work Plan (MWH, 2003) or as appropriate based on 
field conditions.  Recovery wells were already equipped with operating pumps and sample ports.  Any 
recovery wells that were operating did not require additional purging prior to sample collection.  The 
observation and non-operating recovery wells were adequately purged prior to sample collection so 
that stagnant water within the well casing was not sampled.  In general, wells were purged until the 
field parameters (pH, temperature and specific conductance) stabilized or a total of three (3) casing 
volumes were removed (at which point field parameters were measured and recorded). In some 
instances, a well went dry during purging.  In this case, the well was allowed to recover to at least 80% 
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of the static water level before sampling.  After purging was complete, wells were sampled using 
disposable bailers.  Samples were collected in pre-preserved sampling containers provided by the 
analytical laboratory.  Samples were placed on ice in coolers and shipped overnight to the laboratory.  
 
2.3.2 Surface Water Sampling 
 
Grab samples were collected at each of the two stream sampling locations and estimates of flow were 
made, as described in the Site Characterization Quality Assurance Plan (SC QAP; WWC, 2002).  
Clean disposable sampling equipment was used for sample collection. Samples were collected in pre-
preserved sampling containers provided by the analytical laboratory.  Samples were placed on ice in 
coolers and shipped overnight to the laboratory. 
 
2.3.3 Manhole/Sump Sampling 
 
Grab samples were collected at each of the manhole and sump locations.  Clean disposable sampling 
equipment was used for sample collection. Samples were collected in pre-preserved sampling 
containers provided by the analytical laboratory.  Samples were placed on ice in coolers and shipped 
over-night to the laboratory within adequate holding times for analysis. 
 
2.3.4 Field Parameters 
 
Field parameters for groundwater and surface water sampling consisted of pH, temperature and 
conductivity.  Field meters were calibrated each day using standard pH and conductivity buffers.  
Meters were re-calibrated periodically throughout the day.     
 
2.4 ANALYTICAL PARAMETERS AND METHODS 
 
As presented in Table B.1, of the Work Plan (MWH, 2003), groundwater, surface water, manhole, and 
Corlett Interceptor and Corlett Creek Sump samples were analyzed by Inter-Mountain Laboratories 
for the following parameters: 
 

• MTBE by EPA Method 8260B 
• Methanol by EPA Method 8015B 
• Nitrate/Nitrite as N by EPA Method 353.2 
• Ammonia as N by EPA Method 350.1 
• Urea by a Coastal/Lab Specific Method 
• TDS by SM 2540C 
• Lab pH by EPA 150.1 

 
The methods, reporting limits, and detection limits are discussed in detail in Table B.3, Field Tests and 
Laboratory Analyses, of the Work Plan (MWH, 2003).  All laboratory work was conducted in 
accordance with the requirements outlined in the SC QAP (WWC, 2002).  Table B.4, Sample Bottles, 
Preservatives and Holding Times, in the Work Plan (MWH, 2003) summarizes the sample bottle and 
preservation requirements. 
 
2.5 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) SAMPLES 
 
Quality assurance/quality control (QA/QC) samples consisted of field duplicates, field blanks, 
equipment rinseate blanks, trip blanks and temperature blanks.   
 
Field Duplicate: One duplicate sample was collected per 10 regular samples.  Therefore, a total of four 
(4) duplicates were collected during the sampling event.  These samples were collected at the same 
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time using the same procedures as the original sample.  Duplicates were analyzed for the full suite of 
analytical parameters listed above. 
 
Field Blanks: One field blank was collected during each day of sampling when five (5) or more regular 
samples are collected.  A field blank consisted of distilled water (commercially produced) poured into 
the sampling containers.  Blanks were analyzed for the full suite of analytical parameters listed above.  
Two field blanks were collected during the October 2003 sampling event.       
 
Equipment Rinseate Blanks: One equipment rinseate blank was collected during each day of sampling 
when five (5) or more regular samples are collected. Therefore, two (2) equipment blanks were 
collected during the sampling event.  An equipment rinseate blank consisted of distilled water 
(commercially produced) poured over/through any non-dedicated sampling equipment (i.e., the 
sampling pump) following standard decontamination procedures.  Blanks were analyzed for the full 
suite of analytical parameters listed above.        
 
Trip Blanks:  Trip blanks accompanied each sample shipment for assessment of sample contamination 
or cross-contamination during holding and/or shipment.  Trip blanks were prepared by the analytical 
laboratory and held in each sample cooler during sampling and shipping.  The five (5) trip blanks were 
analyzed for MTBE and methanol.   
 
Temperature Blanks: Temperature blanks also accompanied each sample shipment to verify the sample 
temperature upon arrival at the analytical laboratory. 
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3.0 DATA ANALYSIS AND RESULTS 
 

This section presents results of groundwater and surface water sampling from the October 2003 
sampling event that fulfilled requirements for annual compliance sampling and for sampling specified 
in the IMAP (MWH, 2003).  Water level and water quality data are presented in Sections 3.1 and 3.2, 
respectively.  The analytical data was reviewed for completeness and results were evaluated using 
industry standard QC methods as presented in Section 3.3.  The laboratory data sheets for the 
October 2003 sampling event are located in Appendix A,  Analytical Laboratory Data Reports. 
 
3.1 WATER LEVEL MEASUREMENTS 
 
The potentiometric conditions for the Plant and surrounding areas are depicted on the water table and 
potentiometric surface maps presented for the upper clay/sand and lower sand/gravel units as Figures 
3-1 and 3-2, respectively.  The potentiometric surface maps were generated using the data collected in 
October 2003 and are presented in Table 3.1, October 2003 Water Level Elevations.  
 
3.2 WATER QUALITY RESULTS 
 
A total of 40 groundwater wells, two (2) stream/creek locations, and eight (8) manholes/sumps were 
sampled during this event.  Laboratory analytical results and field parameters for all samples collected 
in October 2003 are presented in Table 3.2, October 2003 Groundwater and Surface Water Analytical Data.  
The MTBE concentrations and isoconcentration contours in the upper clay/sand unit and the lower 
sand/gravel unit, respectively, are illustrated on Figures 3-3 and 3-4, with the MTBE data tabulated in 
Table 3.2.   
 
The laboratory data presented and discussed in this report are for Nitrate plus Nitrite (as N), however 
for simplicity the results will be referred to as nitrate. Nitrate data for groundwater samples collected 
at the site during October 2003 are presented in Table 3.2.  Figure 3-5 illustrates nitrate 
concentrations in the upper clay/sand unit in October 2003 and Figure 3-6 report nitrate 
concentrations in the lower sand/gravel unit.  Figures 3-7 and 3-8, illustrate TDS concentrations in 
the upper clay/sand unit and the lower sand/gravel unit, respectively.  The laboratory analytical TDS 
data are reported in Table 3.2.  Data tables presenting historical data are included in Appendix B. 
 
3.3 QUALITY CONTROL 
 
The quality control conducted for the sampling event to ensure that representative data were collected 
included both field quality control procedures and samples, and laboratory quality control procedures 
as discussed in the SC QAP (WWC, 2002).  Results from the evaluation of these data are summarized 
below. 
 
3.3.1 Field Quality Control Samples 
 
Field blank, trip blanks and equipment rinseate blanks were collected and submitted for analysis 
during the sampling event as described in Section 2.5.  The results of these analyses are presented in 
Table 3.2.  Results of the field quality control samples were acceptable and data for blank analyses 
were all less than the detection limit for ammonia, urea, MTBE and methanol.  Detected 
concentrations at or two times the Practical Quantitation Limit (PQL) were detected in the blanks for 
TDS and Nitrate + Nitrite.  The distilled water used was store-bought, commercially produced 
distilled water.  Given the source, these detected concentrations at the detection limits probably do 
not indicate field contamination.  As a corrective action laboratory-grade distilled water will be used 
for blank preparation during the next sampling event. 
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Duplicate samples were submitted for wells OW7, OW11, OW23 and OW41.  The Relative Percent 
Differences (RPDs) for all of the duplicate analysis where the measured concentrations were greater 
than 5X the PQL were all less than +/- 5% indicating good precision.  For most samples with 
concentrations less than 5X the PQL, the duplicate concentrations compared favorably.  The 
ammonia analysis for the OW7 duplicate samples produced one result of <0.1 and one result of 0.4. 
This is not considered to indicate unacceptable data given the overall quality of the duplicate analyses. 
 
3.3.2 Data Review 
 
Laboratory blanks, duplicates, laboratory control sample analyses, and matrix spike and spike 
duplicate results were reported by the laboratory for the inorganic parameters.  In addition, laboratory 
surrogate recovery, control samples, matrix spike and spike duplicate, duplicate and method blank 
analysis results were reported for methanol and MTBE analyses.  The results of these analyses were all 
acceptable and indicated good laboratory precision and accuracy.   
 
Data issues were identified when the conductivity, TDS, ammonia, and nitrate data were reviewed and 
compared. It was determined that inaccurate field conductivity measurements were obtained for 
several samples.  This was determined by comparison to laboratory TDS and conductivity 
measurements.  In these cases, the laboratory-measured conductivity is reported on Table 3.2.  One 
instance of transposed results was identified with CC Sump and MH 5 results, and this has been 
corrected in Table 3.2 and in the laboratory data sheets.  Additional inconsistencies were identified as 
the result of ammonia volatilization during the TDS analysis.  While previous TDS analyses have been 
conducted at lower than method specified temperatures, it is likely the ammonia volatilization still 
occurs.  This should be recognized as a limitation of the TDS method at this site where ammonia 
concentrations are detected.   
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4.0 DISCUSSION 
 
Overall, the general nature and extent conditions observed in October 2003 are not substantially 
different from conditions observed in December 2002.  The potentiometric conditions depicted in the 
Figures 3-1 and 3-2 are not substantially different than the data present in the IMAP for April 2003.  
Similarly, no substantial change is apparent in the nature and extent of MTBE as depicted on Figures 
3-3 and 3-4. 
 
The most notable changes occurred as reduced concentrations of nitrate in a few wells.  The 
concentrations in the upper clay/sand unit have dropped notably in two areas.  The concentration 
measured at the adjacent well RW-19 and OW-28 has dropped from 765 and 550 mg/L in 2002 to 
16.0 and 11.7 mg/L, respectively (See Appendix C tables).  However, the concentration in the third 
adjacent well, OW-10, has increased to 764 mg/L (see Figure 3-5).  It is expected that the observed 
change in nitrate concentration at RW-19 and OW-25 is a transient effect associated with the 
groundwater recovery.  A similar reduction was observed at OW-37 were the concentration dropped 
from 621 mg/L in 2002 to 17.1 mg/L (Figure 3-5).  It was presented in the IMAP that the 
concentration of nitrate observed in OW-37 was possibly due to a plume that originated in the Pond 
#6 area and was being drawn into the Corlett Interceptor Trench.  The concentration of nitrate at 
OW-35 located between Pond #6 and OW-37 has also dropped by about 50%.  It is possible that the 
trench has now captured the core of this plume.  Nitrate concentrations in the offsite, upper 
clay/sand unit wells to the east are largely unchanged. 
 
The distribution and levels of nitrate concentrations in the lower sand/gravel unit are very similar to 
2002 with the exception of well OW-41.  The nitrate concentration measured in OW-41 groundwater 
in 2002 was 214 mg/L.  The concentration measured in 2003 was 30.2 mg/L. The nitrate 
concentration in the other offsite lower unit wells not shown on Figure 3-6 are all below 10 mg/L 
with the exception of OW-5 and OW-23.  The nitrate concentrations in these wells in 2003 were 
measured at 10.9 and 10.1 mg/L, respectively.  This is down from 17.7 and 15.3 mg/L in 2002, 
respectively. 
 
In general, the nature and extent of TDS in the upper and lower unit is similar to 2002.  The 
exceptions being the drop in TDS at well OW-41, from 1,340 mg/L to 410 mg/L (Figure 3-8).  In 
addition, an increase in TDS was observed in the upgradient well OW-3, which had an unusually low 
TDS of 8.1 mg/L in 2002.  The concentration measured in 2003 was more consistent with other 
upper unit wells at 250 mg/L (Figure 3-7). 
 
Data from the Corlett Interceptor Trench manholes, CI and CC sumps and creek locations vary daily 
based on climatic conditions.  Given this variability, data from these sampling points are generally 
consistent with previous events.  As with previous events, MTBE increases downstream in the Corlett 
Creek Interceptor trench beginning at Manhole 3.  Nitrate and ammonia was detected in all manholes.  
A nitrate concentration of 13.7 mg/L was detected in Clear Creek downstream of the CC Sump at 
station CLR-2, compared to 0.7 mg/L at the upstream CLR-1 location.  Urea was also detected at 72 
mg/L at the CLR-2 station. The COR-1 station upstream on Corlett Creek was dry and not sampled 
as mention previously. 
 



January 2004 Draft 2003 Annual Monitoring Report * Coastal Chem Cheyenne Plant ♦ 8 
 

 
 

MWH * 1475 Pine Grove Rd., Suite 109 * Steamboat Springs, CO 80477 * (970) 879-6260 
W:El Paso/Coastal Chem Cheyenne/2003 Annual Groundwater-Surface Water Monitoring Rpt 
1/15/04 hai 

5.0 REFERENCES 
 
WWC Engineering (WWC), 2002.  Quality Assurance Plan for the Site Characterization Work Plan, 

Coastal Chem, Inc., Cheyenne Plant.  Prepared by WWC and IT Corporation, submitted by 
Coastal Chem Inc. and El Paso Corporation, April 8, 2002. 

 
MWH, 2003. Interim Measures Action Plan.  Prepared for El Paso Corporation.  October 24, 2003. 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

TABLES 
 









 

 

  
 
 
 
 
 
 
 
 
 

FIGURES 























 

 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

ANALYTICAL LABORATORY DATA REPORTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



























































































































 

 

 
 
 
 
 
 
 
 

APPENDIX B 
 

HISTORIC DATA TABLES




























































	El Paso Corporation
	LIST OF FIGURES
	LIST OF APPENDICES
	1.0 INTRODUCTION
	2.0 water sampling and Analytical Procedures
	2.1 overview
	2.2 Water sampling locations
	2.3 Water sampling procedures
	2.3.1 Well Purging and Sampling
	2.3.2 Surface Water Sampling
	2.3.3 Manhole/Sump Sampling
	2.3.4 Field Parameters

	2.4 analytical parameters and Methods
	2.5 quality assurance/quality control (QA/QC) samples

	3.0 Data ANALYSIS and Results
	3.1 Water Level Measurements
	3.2 WATER QUALITY RESULTS
	3.3 Quality Control

	4.0 Discussion



