Clear Creek Sampling Results 

Water and sediment samples collected August 17, 2004.
On August 17, 2004 staff from the NPS, RPI, TDEC, and USGS conducted a reconnaissance from Barnett Bridge upstream on Clear Creek to the site of the Howard-White #1 oil spill.  

Observations and Sample Locations

Disturbance of fine to medium grained sediment on the downstream side of an island at the confluence of White and Clear Creek produced a hydrocarbon sheen on the water surface.  The sheen was not blocky and appeared to be a contaminant sheen.  SED-1 as described below was collected at this site.

Waypoint locations were determined using a Magellen Meridian Gold gps unit.  The waypoints and sample locations are shown on figure 1.
A slight sheen flowing on the water surface was first noticed at waypoint #4.  Sample SW-1 was collected at this site in two 40-ml VOC vials.  The sample was a surface "skim" sample and was not depth integrated.

A riffle located at waypoint #5 had an obvious and widespread sheen on the surface.  The sheen covered most of the channel width. 

Waypoint #6 is a pool located downstream from the spill site.  The sheen was obvious and widespread across the channel width.  Sample SW-2 was collected for the sheen at this site.  The sample was collected at a point about ¾ of the way across the channel, from the north side; about ¼ of the way across from the south side.  The contamination site is located on the north bank of the channel.

Waypoint #7 is located about 75 to 100 feet upstream from the end of the boom.  Sample SW-3 was collected as an upstream sample with no obvious sheen.  After the sample was collected, the NPS canoe continued further upstream in the pool.  Both USGS and NPS staff noticed the occurrence of an oil sheen coming off the NPS canoe.  While moving upstream through the sheen, the canoe had accumulated enough hydrocarbons that it left a sheen on the water in the uncontaminated areas.

SW-4 was collected at the water surface under Barnett Bridge in the center of flow in the channel. 

SED-1 is a sediment sample collected at the downstream side of the island, just upstream from Barnett Bridge and downstream from the confluence.  Samples were collected by inverting two 40-ml VOC vials and inserting them into the sediment.  The vial opening was plugged and the vial removed and capped.  The samples were collected without incorporating surface water into the sample.
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Figure 1. – Location of waypoints and sample sites during the August 17, 2004 reconnaissance.

Results
Sediment and water samples were analyzed for BTEX at the Tennessee State University Environmental Laboratory using a gas-chromatograph.  Due to equipment malfunctions at the USGS, the samples were not analyzed within the 14 day holding time recommended for BTEX analyses.  The delay in analyses could result in a low bias, or non-detects due to the degradation of the organic compounds.   A trip blank was included through the sample collection, storage, and analytical process as a QA/QC control.  The trip blank had no detectable BTEX concentrations.   
Sediment

A sediment sample (SED1)was collected from the downstream side of an island below the confluence of Clear and White Creeks.  The location is shown on figure 1, although the small island does not appear on the 1:24,000 topographic quadrangle. 

The sediment sample was analyzed using a gas chromatograph.  The sediment samples were dried and the results converted to a dry-weight concentration. Benzene, ethylbenzene, and toluene were detected in the sediment sample.  Xylene compounds were not detected in the sediment sample.  The analytical results for the sediment sample, SED1, were:




SED1
Trip Blank


Compound
ug/gm *
mg/L



Benzene
0.46
-nd-


Ethylbenzene
0.47
-nd-


Toluene
0.22
-nd


mp-Xylene
-nd-
-nd-


o-Xylene
-nd-
-nd-



* dry weight concentration

Surface Water

No VOC’s were detected in the GC analyses of the surface-water samples (SW1, SW2, SW3, and SW4).  The lab did notice the presence of a significant number of bacteria clusters in the sample vials and noted that bacterial activity could have degraded the compounds.  Water samples from SW1, SW3, and SW4 were stained and analyzed for the presence of microorganisms.  Although the samples were not collected as biological samples, the results do provide some information on the relative presence of the organisms and apparent differences between sites.
Water collected at SW1, the first occasion of observed sheen on Clear Creek, had many rod-shaped bacteria and some filamentous and other algae (photo 1).  Water collected from the upstream site, SW3, contained small clusters of chlorophyta algae and diatom algae, and very few bacteria (photo 2).  The sample collected at Barnett Bridge (SW4) contained chlorophyta and diatom algae and some bacteria (photo 3).  The bacteria are tentatively identified as “probably” Pseudomonads, a common soil and water bacteria that can degrade petroleum hydrocarbons.   The photomicrographs suggest a possible increase in bacteria from the upstream site to downstream of the spill site.  However, keep in mind, the samples were not collected as biological samples and the observations would need further sample collection and analyses to determine if the population patterns are associated with the contamination as well as specific identification of the bacteria. 
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Photo 1.  Rhodamine stained micro-organisms from sample SW-1 (downstream of oil seep).  Note the many rod-shaped bacteria (top center) along with filamentous algae.

Magnification 1,000x.
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Photo 2.  Rhodamine stained micro-organisms from sample SW-3 (just upstream of oil seepage).  Note the small clusters of chlorophyta algae and “lollipop-shaped” diatom algae, and lack of bacteria. Magnification 1,000x.
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Photo 3.  Rhodamine stained micro-organisms from sample SW-4 (downstream of oil seepage).  This sample had mostly algae (chrysophyta clusters, 2 types of diatoms, & filamentous) and some bacteria (bright individual dots).  Magnification 1,000x.

