Date: Thursday, November 06, 2003 11:02AM 

Subject: Analytical results for BTEX, Clear Creek seeps 

Following the meeting at Wartberg on October 23, I took the opportunity on Friday, October 24, 2003,  for a site visit to the oil spill and fire site at Clear and White Creeks. Steve Bakalitz and I parked at the bridge, crossed Clear Creek and hiked up to the site. Not having been to the site, I wanted to conduct this reconnaissance to get familiar with the site and identify ground-water seeps. Water samples were collected at three sites to be analyzed for BTEX compounds at the USGS lab in Nashville. The sample collection sites were;

South Bank Seep -- a series of seeps and small springs located on the south bank of Clear Creek about 200 yards upstream from the bridge. Samples from this site should represent background conditions for the quality of shallow ground water in the area. The sample was collected from a small pool in the seep. 

Clear Creek -- sample collected at the surface of Clear Creek, inside the booms, at a point about 10 to 15 upstream from the sampled seep. No sheen or paraffin were visible at the sample location and the water had no odor.

Edge of Water Seep -- Collected at seep occurring at, or just below the level of water in Clear Creek. The seep issues from the base of the colluvium at the site. Oil blebs were observed at the site and a paraffin layer occurred at the water surface. A strong hydrocarbon odor was present at the seep and from the collected sample. The sample was collected at and just below the paraffin/water interface. The pads that had been inserted into the seep were not disturbed for the sample collection.


A trip blank consisting of organic free water was used to evaluate possible cross contamination between samples prior to analyses. The samples were collected in two 40-ml glass vials at each site. One vial from the contaminated seep and one from the background seep were sent to the LSU Institute for Environmental Studies at the request of the Fish and Wildlife Service.

The samples were screened for benzene, toluene, ethylbenzene, and xylenes (BTEX). A Scentograph Plus II portable gas chromatograph equipped with a purge and trap system was used to screen the water samples for BTEX on October 30, 2003. The ability of this gas chromatograph to detect and measure VOCs in water samples has been evaluated and documented by the Environmental Technology Verification Program of the U.S. Environmental Protection Agency (EPA/600/R-98/145). The sample from the seep near the spill had to be diluted (1:100) before being screened and the results shown below have been corrected for this dilution. 

All concentrations are in micrograms per liter. 


Sample
Benzene
Toluene
Ethylbenzene
m&p-Xylene
o-Xylene

Trip blank
<0.50
<0.50
<1.0
<0.50
<2.0

South bank seep
<0.50
<0.50
<1.0
<0.50
<2.0

Clear Creek
2.6
<0.50
<1.0
<0.50
<2.0

Edge of water seep
870
210
<100
380
400


The analytical results do show the presence of benzene in Clear Creek at a low concentration of 2.6 micrograms per liter. Water collected at the edge of water seep had high concentrations of benzene, toluene, and xylenes. No BTEX was detected in the background seep or in the trip blank.



To provide a point of reference for the concentrations detected in the water from the contaminated seep, the Tennessee General Water Quality criteria for BTEX are listed below for the different water use classifications. The General Water Quality Criteria can be accessed at http://www.state.tn.us/sos/rules/1200/1200-04/1200-04-03.pdf
Use Category
Benzene
Toluene
Ethylbenzene
Total Xylenes

Domestic Water
5
1,000
700
10,000

Recreation - Water and Organism
12
6,800
3,100
--

Recreation - Organisms only
710
200,000
29,000
--

The high benzene concentrations (870 micrograms per liter) at the contaminated seep exceed all of the General Water Quality criteria for benzene. 

However, this is only one sample and the concentrations will likely change seasonally and with storm events. This was a reconnaissance level, collection and analyses activity. The samples were collected to provide some general information on the estimated contaminant levels that could be present in the shallow ground water and how that compared to Clear Creek and a background site. 

If you have any questions or want to discuss the results, please contact me at (615)837-4703 or through email at mbradley@usgs.gov

Michael Bradley
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