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ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

DATE: 	 June 27, 2003 

SUBJECT: 	 Further evaluation of Tier 1A metals emissions at the 

ESSROC Materials Cement Corp. (Logansport, IN) 
Exposure to mercury via the fish ingestion pathway 


FROM: 	 Mario M. Mangino 

Toxicologist, Waste Management Branch 


TO: 	 Jae Lee 
Waste Management Branch (IL, IN, MI Permits Section) 

At your request, I have reviewed the letter (June 5, 2003) 
submitted by Horizon Environmental acting as the consultant for 
ESSROC Cement Corp. on the "Comprehensive Risk Assessment" 
document for the ESSROC permit review [1]. The Horizon letter 
describes certain aspects of the fate and transport modeling that 
were used to estimate the hazard index for mercury from the 
consumption of locally caught fish. For mercury, the form that 
contributes the predominant health risk is methylmercury. This 
form of mercury is generated in waterbodies and wetlands after 
deposition of elemental mercury from the air or runoff of mercury 
from soil deposits. Methylmercury exhibits a great capacity to 
accumulate in aquatic organisms and to magnify its concentration 
as it moves up the food chain into fish. 

Horizon estimated the hazard index for the "high-end" adult and 
child fish consumers to be 0.95 and 0.74, respectively, for 
fishing in the Wabash River in the vicinity of the facility. 
These values exceed the EPA target risk limit of 0.25 for a 
single metal constituent. This target limit has been recommended 
by the OSW [2] as an adjustment to the typical hazard index limit 
of 1.0 for a constituent. This adjustment accounts for the 
likely presence of multiple metal constituents and the background 
contribution of metals from other sources in the vicinity of the 
combustion facility under study. 

As pointed out by Horizon, the application of the fate and 
transport parameters recommended by EPA guidance combined with a 
conservative estimate of the fish consumption rate could lead to 
an overestimate of the actual methylmercury hazard index for fish 
consumption. EPA guidance recommends the use of conservativ~ or 
high-end fa,te and transport parameter values when the site
specific values are not available or would be difficult to 
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are significantly lower than those found in lakes. Studies by 
the U.S. Geological Survey (USGS) on 21 river systems reported 
that the conversion rate ranged from 1% to 11% with a mean value 
of about 4.4% [5-6]. Discussion with an EPA scientist from the 
Athens laboratory confirmed that the USGS studies applied up-to
date methodology. The EPA scientist offered the view that for 
rivers, a mercury methylation rate of 4% should be used as the 
average case and 6% should be used as the conservative estimate 
[7]. Consequently, the HHRAP guidance default value of 15% is 
likely to be at least a factor of 2.5 times higher than the 
actual methylation rate that would be expected in the Wabash 
River. 

Bioaccumulation Factor for Methylmercury in Fish 

Methylmercury is known to both accumulate in aquatic organisms 
and to magnify in concentration as the chemical is transported up 
the food chain from lower trophic level species to higher trophic 
level species. The level of accumulation and magnification is 
represented by a Bioaccumulation Factor (BAF) which is the ratio 
of the methylmercury concentration in the aquatic organism to the 
methylmercury concentration in the water column. For fish BAFl 

values are very high, in the range of 1E+05 to 1E+07. The 1997 
Mercury Study Report presented data showing that for fish in the 
highest trophic level (i.e., trophic level 4 - e.g., salmon, 
trout, bass, walleye) from deep water lakes, the measured BAF 
ranged from 3.3E+06 to 1.4E+07 with a mean value of 6.BE+06. 
Because BAF values from other waterbodies were not available in 
the Mercury Study Report I the HHRAP guidance adopted the mean 
lake BAF value as the recommended screening default value to 
cover all waterbodies and all types of fish. 

Since the 1997 Mercury Study Report, the EPA has compiled and 
analyzed a larger body of data on the measured BAF values for 
fish in multiple trophic levels and from different types of 
waterbodies in the U.S. The data analysis is presented in the 
EPA's Water Quality Criterion document on methylmercury [B]. The 
table below shows the recommended BAF values for trophic 3 and 
trophic level 4 fish in lakes and rivers. 

Water Body System Trophic level 3 BAF Trophic level 4 BAF 

Lake 1.3E+06 6.BE+06 

River 1.6E+06 2.5E+06 
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Please contact me if any clarification is needed on the material 
presented above. 

cc: 	 Harriet Croke 
Gary Victorine 
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