total dissolved mercyrconprises about 7@ercent of that contained in unfiltered water (Back and Watras, 1995;
Driscoll et al., 1995; Mason and Sullivan, 1997; Watras et al., 1995a). gthigrfinal correction results in a

WC of 910pg/L (unfiltered, total mercwy), which is @proximately 70 percent of the valupublishedpreviously

in the GLWQI.

5.4.8 Calculation of a Wildlife Criterion for the Florida Panther

Estimates of the NOAEL and LOAEL in domestic cats were not used in the derivation of a WC for
Floridapanthers, but wergresented instead fwovide a comparison with other mammals. The chronic NOAEL
for cats (2Qug/kg bw/d) is close to that derived from mink data (18g8<g bw/d). Cats, therefore, do nqipear
to be unjuely sensitive or insensitive to the toxic effects of meycur

Derivation of a WC tgrotect thepanther is corplicated ly thepossibility thatprey items (eg., the
raccoon) accumulate merguo an evemgreater extent than the fishpresented ¥ trophic level 4. Otheprey
(eg., deer)probabl/ contain relativet lower levels of mercyr Calculation of a W@rotective of thgpanther,
therefore, rquires collection of additional information on the diet of tiiisges and mercyresidues contained
therein. These residues would then have to be related topmdag) levels in water thragh the use of PPFs
(eg., raccoon/fish or otheigaatic biota) and BAFs (matic biota/water). Existgndata are insufficient to
suypport such an angsis but could be collected and devad for thispurpose.

5.4.9 Conparison of GLWOQI Criteria with WC Derived in this Bart

The evaluation of data and calculation of WC values in thimR&vas done in accordance with the
methodgublished in the draft GLWQI (U.S. EPA 1993a). The availabditadditional data and differences in
interpretation of those data led to differences in the calculated values of the WC inpgbisd®el those
published in the final GLWQI (U.S. EPA 1995b). Both evaluationpleyed the same methodgjpas
described in Section 5.4.1 of this Volume. Both used the same studies as the basis for WC calculation: for birds,
the threggeneration rproduction stugl in mallards (Heinz, 1974, 1975, 1976a,b, 1979) and, for mammals, the
subchronic dietarstudies in mink (Wobeser et al., 1976a,b). In addition to these studies,fbit &0 relies
on Wobeser's dissertation (Wobeser, 1973), wpiokided some additional information that wagraented ly
discussions with the author.

To provide a basis for coparing mettylmerculy WC values derived in this Rert with values
calculated in the GLWQ)I, it was necessty convert all metyimerculy values to corrgonding total mercuy
estimates (see Section 5.4.6 of this Volume). Tabl@resgents a coparison between the WC values calculated
in the GLWQI (U.S. EPA, 1995b) and this et (converted to total meropm unfiltered water). All of the
WC values calculated in this part are lower (i.e., more conservative) than thmgaished in the GLWQI. All
species-pecific WC values, however, diffeyta factor of three or less. pressed as total merguythe WC
derived in this Rport is gproximately 70 percent of the WC derived in the GLWQI.

In the evaluation of effects in birds, both the GLWQI and thjgoReadentified a LOAEL for
reproductive effects in the secogdneration of mallards ersed to 0. pm mercuy in diet (Heinz 1976b,
1979). This LOAEL was gdsted to 0.078 gikg bw/d by applying an averge food irgestion rate for treated
mallards of 0.156 d¢gkg/d. In calculatig the wildlife reference dose, the GLWQI used g,UF of 3 and,a UF of
2. This Reort used a UF of 1 and a UF of 3 (see Section 5.4.11.2 for a discussion of UF ).

In the effects assessment fiscivorous mammals, both the GLWQI and thig&e used data on mink
administered mercyrin the diet. The GLWQI identified a NOAEL of 1ppm. At this dietay
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Table5-3
Species-specific Wildlife Criteria Calculated in the Great Lakes Water Quality Initiative
(GLWQI)*and in the Mercury Study Report to Congress

Wildlife Criterion
Species (pgL)
GLWQI Mercury Stud/ Report to Corgress
Mink 2880 1038
Otter 1930 764
Kingfisher 1040 598
Ogrey Not done 1498
Eagle 1920 1818

#U.S. EPA, 1995b

exposure, there were chges in the liver, lesions in the central nervogstam, and axonal deneration;
moreover, two of the animals in this treatmgnaiup were observed at the end of treatment to move glbyvl
conmparison to other mink. The sty@uthors rported their pinion that mink treated at 1@m in the diet for
longer than the studwould be epected to show clinical gns of nervousystem damge. Animals treated at the
next dose, 1.8pm, were observed with anorexia, ataxia and increased mprtBltsed on these considerations,
this Report considered 1.ppm to be a LOAEL and, as described in Section 4.3, used data from tiparfirst

the stug to identify a NOAEL of 0.33pm. This Reort also used data from Wobeser (1973) to establish the
weights of female mink and kits used in tpart of the stuy; this resulted in gijht differences in conversion of
dose inppm diet ton.g/kg bw/d

In its assessment of pasure to birds thragh consurption of prey, the GLWQI made assystions that
were gpropriate to the Great Lakesgien. Inparticular the GLWQI assumed that mescaontaminated
herring gulls constitute 6% of the diet of baldghas. As this Rgort is a nationwide assessment, use of this
region-specific assurmption was not considereggropriate; egles were assumed to consume non4iigy, with
no mercuy contamination, as 8% of the total diet. Theédat numerical difference in themsure assessment
between the GLWQI and this pat is in the calculation of BAFs. The GLWQI used a BAF of 27,000 for
trophic level 3 and a BAF of 140,000 for ptac level 4. Total mercyrBAFs correpondirg to the
methylmercury-based values perted in Table 5-1 (and assumithat metlylmerculy constitutes 7.8 % of total
mercug) are 124,800 and 530,400 forphac levels 3 and 4, rpsctivel.

Thus, the differences between the WC in the GLWQI and in thperRare a result of several factors.
First, this Rport uses more recent data to derive BAFs. Thm8mentay Information Document to the final
Water Qualiy Guidance for the Great Lakegsiem noted that jpreliminary draft of the Mercur Report to
Corgress was available but was not used because it had not begatedmat the time the finguidance was
published (U.S. EPA 1995b, 144). Second, the GLWQppropriately used some ggon-gecific assurptions
that were not used in this nationwide assessmenf @nsurption of herrirg gulls by eagles). Third, different
toxicity encpoints were used in this Rert. In the GLWQI, a risk-mamge@ment decision was made to base the
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WC on enghoints that corprise direct effects ogrowth, rgroduction, or develament. In this Reort, more
sensitive enpoints were considered with tigeal of assessgagreater rage of toxic effects. Finall different
uncertainy factors were eployed in the two assessments.gimeral, uncertaigtfactors used in the GLWQI are
more conservative than those used in thigoRe

5.4.10 Uncertaint Analysis

A formal anaysis of uncertaint around the WC estimate was not agggd. Such an angis would
require gecification of numeric distributions for each of frerameters in thegeiation. Data for several of the
parameters in thegaation, inparticular the NOAEL and UF estimates, presenty sufficient togeneratepoint
estimates opl. A partial uncertaint anaysis has been conducted for the bioaccumulggghof the WC
approach (see ppendix D of Volume III).

5.4.11 Sensitivit Analysis

In a sensitiviy anaysis, an atteqt is made to characterize the extent to which a calculated valugeshan
with charges in thegparameters pon which its calculation gends. Examination of theyeation for calculation
of WC values sggests that @roportional relationstp exists between the WC and the NOAEL, UF or,Wt . The
relationshps between the WC anhrameters thatpgear in the denominator are not gparent and must be
explored by varying theseparameters oneybone in gstematic fashion. The ayals is also colicated ly the
variable relationsipithat exists between ED and D . In the otter agteekD, and FL) tend to be recocal
(althowgh in the egle these values do not addt 1). In the mink, however, ED is agsed a value of less than
1, and the remainder of the diet is assumed to congistyothat are notguatic in orgin and are not
contaminated with mercyr

Neverthelesggeneral conclusions can be reacheghrding the sensitivig of WC estimates to chgas in
theseparameters. These can be described as follows:

. A decrease in gnparameter thatgpears in the denominator will have agar effect on WC
than an quivalentpercentge-wise increase.

. When BAF, @pears alone in the denominatopexcentge-wise increase in BAF or ED will
cause a less thamoportional decrease in the WC; conveysaldecrease in BAF or ED will
cause greater thamproportional increase in the WC.

. When both BAE and BAF ppear in the denominator, aguevalentpercentge-wise chage in
BAF, (and ly extension PPJF ) hasgeeater inpact on the WC than a chgain BAF;, but in
either case, the effect is less tipaoportional.

. If BAF;and BAF, are both allowed to chgen(holdirg PPF, constant), percentge-wise
increase in BAE (andybextension BAE ) will have a less thproportional effect on WC, while
a decrease in BAF will havegaeater tharproportional inpact.

. Under all circumstances,percentge-wise increase in& will cause a less tpiaportional
decrease in WC, while a decrease jn F will caugeeater tharmproportional increase in WC.
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