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Abstract.  In July 2010, a firm producing janitorial chem-
icals in Athens, GA caught fire and was destroyed, releas-
ing chemical-laden runoff from firefighting efforts into the 
east fork of Trail Creek, an urban creek that ultimately 
drains into the N. Oconee River. Water and sediment 
samples collected from Trail Creek over the next four 
months were monitored for acute toxicity to the micro-
crustacean Ceriodaphnia dubia, following US EPA proto-
cols.  Tests were also conducted to evaluate the effective-
ness of activated carbon and sodium bisulfite to remove 
toxicity from Trail Creek water.   Trail Creek water col-
lected within two weeks of the incident was acutely toxic 
to C. dubia at dilutions ranging from 5-100%.  Dilution to 
1% creek water and treatment with activated carbon re-
moved toxicity from the creek water samples, while addi-
tion of sodium sulfite was only moderately effective at 
toxicity abatement.  Acute toxicity was mostly absent in 
creek water samples collected 8 weeks following the inci-
dent, with only one site showing low-level toxicity.  How-
ever, significant toxicity remained in sediments collected 
four months after the fire. Results suggest that remediation 
treatments applied to Trail Creek (activated carbon filtra-
tion, air sparging) combined with natural degradation pro-
cesses and dilution of the toxic chemicals by upstream 
water have been effective in removal of acute toxicity 
from the water column, but Trail Creek sediments contin-
ue to be a reservoir for future toxicity.  Monthly monitor-
ing of sediment toxicity is recommended to continue to 
evaluate Trail Creek’s recovery. 
 

INTRODUCTION 
 

On July 27, 2010, J & J Chemical Company, a firm 
producing janitorial chemicals in Athens, GA, caught fire 
and was destroyed.  Approximately 740,000 gallons of 
water were poured onto the blaze, and the chemical-laden 
runoff flowed into the east fork of Trail Creek.  Following 
the incident, significant quantities of toxic chemicals from 
the manufacturing site were measured in Trail Creek, in-
cluding dichlorobenzene, formaldehyde, glutaraldehyde, 
naphthalene and toluene, along with deodorizers and a 
blue dye that colored the creek for several weeks and was 
still detected in sediment samples four months after the 
fire.   

Trail Creek is a first-order urban stream that flows 9.08 
km from its origin to its confluence with the N. Oconee 
River, passing through multiple urban neighborhoods and 
two city parks before draining into the N. Oconee River. 
The N. Oconee River provides source water for drinking 
water purification for several local communities, including 
Athens, GA.  Fortunately the confluence of Trail Creek 
and the N. Oconee River is downstream of the inlet for 
drinking water treatment in Athens, GA and subsequent 
drinking water treatment plants are more than 64 km 
downstream. Although water collected from the N. 
Oconee River had no detectable chemical contamination 
by one week following the spill, the GA Dept of Natural 
Resources (GADNR) reported measurable quantities of 
1,4-dichlorobenzene, acetone and formaldehyde at multi-
ple stations along Trail Creek one week after the fire.  
Trace quantities of these and several other volatile and 
semivolatile chemicals were still detected in Trail Creek 
five weeks after the fire.  By one day after the fire, over 
15,000 fish were reported killed in Trail Creek below the 
site of the industrial fire (O’Rouke, 2010).  Significant 
damage to aquatic invertebrate populations in Trail Creek 
was also documented by the Upper Oconee Watershed 
Network (UOWN) during their quarterly monitoring con-
ducted in August and November 2010 (Emanuel, 2011).   

This study was conducted to evaluate the toxicity of 
water and sediments collected from Trail Creek over a 
four month period after the incident and to test the effica-
cy of several bench-scale treatments in reducing toxicity 
from Trail Creek water. 

 
METHODS 

 
Sampling: Water was collected from Trail Creek on three 
sampling dates at multiple locations down-gradient from 
the industrial site (Fig. 1).  On 8/2/2010 water was only 
collected from Dudley Park (GPS coordinates: -83° 
21.928, 33° 57.2752) and from the Oconee River approx-
imately 200 meters downstream from its confluence with 
Trail Creek.  On 8/9/2010 water was collected from Athe-
na Drive (-83° 19.9009, 33° 58.6395).  On 9/21/2010 wa-
ter was collected from four sites: two sites on Athena Dr. 
(-83° 19.9009, 33° 58.6395, upstream and downstream of 
the air sparger), Peter St. (-83° 21.3249, 33° 57.8635) and 
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founding toxicity and the significant dilution needed for 
toxicity removal, sodium bisulfite is not recommended as 
a toxicity abatement strategy.  Based on these results in-
situ treatment with activated carbon commenced on Au-
gust 12, 2010, with carbon filtration units placed in Trail 
Creek at two sites downstream of the J&J site.  Carbon 
treatment continued for nearly three weeks, although its 
effectiveness was likely impacted by high stream flows 
(Emanuel, 2011).  Once carbon treatment was discontin-
ued on Sept. 7, 2010, air sparging units were installed to 
remove residual volatile and semivolatile compounds from 
the water column.  Sparging continued for three more 
weeks (Emanuel, 2011).       

Trail Creek was resampled at four sites eight weeks af-
ter the fire.  This sampling occurred following treatment 
with activated carbon and during the air sparging treat-
ment,  and included locations above and below the air 
spargers located at the Athena Drive site and two sites 
downstream (Fig 1). No toxicity was detected in water 
collected from three of the four sites sampled, including 
sites above and below the air spargers.  Only slight mor-
tality (13.3%) was detected in undiluted (100%) Trail 
Creek water collected from the Peter St. site (Table 1).  
This level of mortality is only slightly greater than control 
mortality limits of 10% and may not be significantly dif-
ferent from control mortality. Unfortunately confidence 
intervals could not be calculated to determine statistical 
significance.  Because of an apparent lack of a toxicity 
gradient (e.g., decreased toxicity at sites farther from the 
J&J site), toxicity at this site may indicate localized toxici-
ty due to differences in site conditions (e.g., composition 
of the sediments, amount of sediment disturbance or other 
site specific attributes) causing residual pockets of con-
tamination that remained untreated by the remediation 
efforts.  Alternatively this toxicity may be unrelated to 
contamination from the fire at the J&J site.  The Peter St. 
site is adjacent to a major highway and toxicity could be 
related to contaminants washed from the road bed or from 
another unknown source.   

By November 2010 no acute or chronic toxicity was 
detected in water samples from Trail Creek; however, a 
30-day sediment toxicity test conducted with an epiben-
thic amphipod, Hyalella azteca, identified significant tox-
icity at one site (pers. comm., J. L. Shelton).  To confirm 
this result we conducted elutriate tests on sediments col-
lected from the same sites approximately one month later. 
Elutriate tests are designed to mimic the disturbance of 
sediments by dredging or other activities and allow for 
toxicity assessment of overlying water following sediment 
resuspension (Nebeker et al., 1984).  After extraction, set-
tling and filtration, elutriate water from the Olympic Drive 
site was blue, much like the water samples taken from 
Trail Creek within a week of the incident.  The blue color 
remained even when diluted to 25% with control water.  
Besides retaining the blue color, the elutriate from the 

Olympic Dr. sediment was significantly toxic to C. dubia, 
with an LC50 of 33% (% dilution of elutriate with control 
water) and 100% toxicity at the 50% dilution (Table 1).  
These results suggest that sediments still retain toxic con-
taminants (including the blue dye) from the J&J fire and 
upon resuspension, sediments may continue to release 
toxic components into the water column.   
 
Table 1. Summary of toxicity test results. 

Site  Distance1 Date Test  Toxicity LC50 

Dudley Park 5 8/2/10 Acute  Y <25% 

N. Oconee 6 8/2/10 Acute  N ND2 

Athena Dr.  2 8/9/10 Acute  Y 2.6% 

Athena Dr.  3 9/21/10 Acute  N ND 

Peter St. 4 9/21/10 Acute  N ND 

Dudley Park 5 9/21/10 Acute  N ND 

Olympic Dr. 1 12/11/10 Elutriate Y 33% 

Peter St. 4 12/11/10 Elutriate N ND 

1 Rank distance from J&J Chemical Corp.; 1=closest, 5=farthest. 
2ND = Toxicity not detected   

CONCLUSIONS 
 
Toxicity testing conducted on water from Trail Creek, 

an urban stream severely impacted by chemicals released 
during an industrial fire, has shown continuous improve-
ment of water quality in Trail Creek.  By three months 
following the incident, acute and chronic testing of water 
samples with the aquatic macroinvertebrate, C. dubia, 
showed no toxicity of waters collected throughout the 
stream reach between the J&J facility and the N. Oconee 
River.  However, sediment toxicity testing with the elutri-
ate method still showed residual acute toxicity at 4.5 
months following the incident.  These tests confirmed 
previous toxicity findings by another lab that found re-
duced survival of an infaunal organism in whole sedi-
ments from the same site.  In both cases, sediment toxicity 
is likely caused by the presence of residual toxic chemi-
cals in the sediment pore waters.  Until these toxic chemi-
cals are biodegraded by sediment microbes and/or addi-
tional dilution of porewater takes place, sediments will be 
a continuing source of toxicity to the infaunal invertebrate 
community at the Olympic Dr. site of Trail Creek.  Further 
remediation by dredging is not advised, due to the acute 
toxicity attained in the elutriate test.  Unless porewaters 
could be removed without sediment resuspension, natural 
attenuation may be the best remediation strategy for con-
taminated sediments in Trail Creek. This incident under-
scores the vulnerability of small urban streams to land 
activities within their watersheds and especially highlights 
the potential for firefighting activities at industrial sites to 



cause significant and long-lasting toxicity in nearby 
streams. 

 
ACKNOWLEDGEMENTS 

 
We thank Stephanie Cahill and Ted Jackson (Georgia De-
partment of Natural Resources) for help with water sam-
pling and Jeff Hepinstall-Cymerman (School of Forestry 
and Natural Resources, University of Georgia) for assis-
tance with GIS mapping of the study site. 
  

REFERENCES 
 

Ankley, G.T., M.K. Schubauer-Berigan, J.R. Dierkes. 
1991.  Predicting the toxicity of bulk sediments to 
aquatic organisms with aqueous test fractions: 
pore water vs. elutriate. Environ Toxicol Chem 
10: 1359-1366. 

Emanuel, B. 2011. 2011. Overview of a toxic chemical 
spill to an urban stream in the Oconee River ba-
sin. Proceedings of the 2011 Georgia Water Re-
sources Conference, held April 11-13, 2011, at 
the University of Georgia. 

Nebeker, A.V., M.A. Cairns, J.H. Gakstatter, 
K.W.Malueg, G.S. Schuytema, D.F. Krawczyk. 
1984. Biological methods for determining toxicity 
of contaminated freshwater sediments to inverte-
brates. Environ Toxicol Chem 3:617-630. 

O’Rourke, P. 2010. Fish kill investigation: East Fork Trail 
Creek/Trail Creek, Athens, GA -- Clarke Coun-
try. Report of the Georgia Department of Natural 
Resources, Wildlife Resources Division, Social 
Circle, GA (6 pp.) 

US EPA, 2002. Methods for measuring the acute toxicity 
of effluents and receiving waters to freshwater 
and marine organisms. Fifth Edition. EPA-821-R-
01-012.  


