3745-1-39 Methodol ogy for the devel opment of wildlife criteria

for the | ake Eri e drai nage basin.

This rule applies to water bodies |ocated in the | ake Erie
dr ai nage basin. This rule establishes a nmethodol ogy which is
requi red when developing tier | wldlife criteria for

bi oaccunul ati ve chem cal s of concern (BCCs).

(A) GCeneral provisions

(1)

(2)

(3)

(4)

Atier | wildlife criterion is the concentration of a
substance which is likely to, if not exceeded, protect
avian and mamalian wildlife popul ations inhabiting the
| ake Erie drainage basin fromadverse effects resulting
fromthe ingestion of water and aquatic prey taken from
surface waters of the | ake Erie drainage basin. These
criteria are based on existing toxicol ogical studies of
t he substance of concern and quantitative information
about the exposure of wildlife species to the substance
t hrough food and water consunption. Separate avian and
mamral i an val ues are devel oped usi ng taxonom c cl ass-
specific toxicity data and exposure data for five
representative wldlife species. The wildlife species
sel ected are representative of avian and mammal i an
species resident in the Geat Lakes basin which are
I1kely to experience the highest exposures to

bi oaccunul ati ve contam nants through the aquatic food
web; they are the bald eagle, herring gull, belted

ki ngfisher, mnk, and river otter.

Rul e 3745-1-35 of the Adm nistrative Code describes the
procedures for calculating site-specific wildlife
criteri a.

The term"wildlife value" (W) is used to denote the
val ue for each representative species which results
fromusing the equation in this rule, the val ue
obt ai ned from averagi ng speci es values within a cl ass,
or any value derived fromapplication of the site-
specific procedure provided in rule 3745-1-35 of the
Adm ni strative Code. The W/s cal cul ated for the
representative species are used to cal cul ate taxonom c
cl ass-specific W/ss. The W/ is the concentration of a
substance which, if not exceeded, should better protect
the taxon in question.

"Tier | wildlife criterion,”™ or "tier | criterion" is
used to denote the nunber derived fromdata neeting the
tier I mninmmdatabase requirenents, and which will be
protective of the two classes of wildlife.

(B) Calculation of wildlife values for tier | criteria.

(1)

Equation for avian and mamualian wildlife values. Tier
| wildlife values for BCCs shall be cal cul ated using
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(2)

the equation

D
UF, x Urg x UF

W+ ) (F, ., x BAFM

x W

\N/:

VWher e:

W =wldlife value in mlligrans of substance per
liter (nmg/l);

TD = test dose in mlligrans of substance per kil ograns
per day (ng/kg-d) for the test species. This shall be
ei ther a NOAEL or a LQAEL;

UF, = uncertainty factor for extrapolating toxicity
data across species (unitless). A species-specific UF
shal |l be selected and applied to each representative
speci es, consistent with the equation;

UrFs = UF for extrapolating from subchronic to chronic
exposures (unitless);

UF, = UF for LOAEL to NOAEL extrapol ations (unitless);

WI = average weight in kilograns (kg) for the
representative species;

W = average daily volune of water consuned in liters
per day (I/d) by the representative species;

Fr,, = average daily amount of food consumed from
trophic level i in kilograns per day (kg/d) by the
representative species; and

BAFY, = bi oaccunul ation factor for wildlife food in
trophic level i inliters per kilogram(I/kg),

devel oped usi ng the BAF net hodol ogy contained in rule
3745-1-37 of the Adm nistrative Code. For consunption
of piscivorous birds by other birds (e.g., herring gull
by eagles), the BAF shall be derived by nultiplying the
trophic level three BAF for fish by a biomagnification
factor to account for the biomagnification fromfish to
t he consuned birds.

I dentification of representative species for
protection. For bioaccumul ative chem cals, piscivorous
species are identified as the focus of concern for
wildlife criteria developnent in the Geat Lakes.

Three avi an species (eagle, kingfisher and herring
gull) and two manmal i an species (mnk and otter) serve
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as representative species for protection. The TD
obtained fromtoxicity data for each taxonom c cl ass
shall be used to calculate W/s for each of the five
representative species.

(3) Calculation of avian and mammalian wildlife val ues and
tier I criterion derivation. The avian W/ is the
geonetric nean of the W/s cal cul ated for the three
representative avian species. The manmalian W/ is the
geonetric nean of the W/s cal cul ated for the two
representative mammal i an species. The |ower of the
mamral i an and avian W/s shall be selected as the tier
criterion.

(C Paraneters of the effect conponent of the wildlife criteria
met hodol ogy.

(1) Definitions. The follow ng definitions provide
additional specificity and gui dance in the eval uation
of toxicity data and the application of this rule.

(a) Acceptable endpoints. For the purpose of wildlife
criteria derivation, acceptable subchronic and
chroni c endpoints are those which affect
reproductive or devel opnental success, organi sna
viability or growh, or any other endpoint which
is, or is directly related to, paranmeters that
i nfl uence popul ati on dynam cs.

(b) Chronic effect. An adverse effect that is
measured by assessing an acceptabl e endpoi nt and
results fromcontinual exposure over severa
generations, or at |east over a significant part
of the test species' projected |ife span or life
st age.

(c) Subchronic effect. An adverse effect, nmeasured by
assessing an acceptabl e endpoint, resulting from
continual exposure for a period of tinme |ess than
t hat deened necessary for a chronic test.

(2) Mninmumtoxicity database for tier |I criteria
devel opnment. A TD value is required for criterion
calculation. To derive a tier | criterion for
wildlife, the data set shall provide enough data to
generate a subchronic or chronic dose-response curve
for any given substance for both mammalian and avi an
species. In reviewing the toxicity data avail able
whi ch neet the m ninmumdata requirenents for each
taxonom ¢ class, the follow ng order of preference
shal |l be applied to select the appropriate TD to be
used for calculation of individual W/s. Data from
peer-reviewed field studies of wldlife species take



3745-1-39

(3)

precedence over other types of studies, where such
studies are of adequate quality. An acceptable field
study shall be of subchronic or chronic duration,
provi de a defensible, chem cal-specific dose-response
curve in which cause and effect are clearly
establ i shed, and assess acceptabl e endpoints as defi ned
in this docunent. \When acceptable wildlife field
studies are not available, or determned to be of

i nadequate quality, the needed toxicity information may
come from peer-reviewed | aboratory studies. Wen

| aboratory studies are used, preference shall be given
to | aboratory studies with wildlife species over
traditional |aboratory animals to reduce uncertainties
in maki ng i nterspecies extrapolations. All available

| aboratory data and field studies shall be reviewed to
corroborate the final tier | criterion, to assess the
reasonabl eness of the toxicity value used, and to
assess the appropriateness of any UFs which are
applied. Wen evaluating the studies fromwhich a test
dose is derived in general, the follow ng requirenents
shal | be net.

(a) The mammalian data shall conme fromat | east one
wel | -conducted study of ninety days or greater
desi gned to observe subchronic or chronic effects
as defined in this docunent.

(b) The avian data shall cone fromat |east one well -
conducted study of seventy days or greater
desi gned to observe subchronic or chronic effects
as defined in this rule.

(c) Inreviewing the studies fromwhich a TDis
derived for use in calculating a W, studies
i nvol vi ng exposure routes other than oral may be
consi dered only when an equival ent oral daily dose
can be estimated and technically justified because
the criteria calculations are based on an oral
route of exposure.

(d) In assessing the studies which neet the m ni num
data requirenents, preference shall be given to
studi es which assess effects on devel opnental or
reproductive endpoints.

Selection of TD data. 1In selecting data to be used in
the derivation of W/s, the evaluation of acceptable
endpoi nts, as defined in paragraph (C) (1) of this rule,
shall be the primary selection criterion. Al data not
part of the selected subset may be used to assess the
reasonabl eness of the toxicity value and the

appropri ateness of the UrFs which are appli ed.



3745-1-39 5

(a) If nore than one TD value is available within a
taxonom c cl ass, based on different endpoints of
toxicity, that TD which is likely to reflect best
potential inpacts to wildlife populations through
resul tant changes in nortality or fecundity rates
shall be used for the cal cul ati on of Ws.

(b) If nore than one TD is available within a
t axonom ¢ cl ass, based on the sane endpoi nt of
toxicity, the TD fromthe nost sensitive species
shal | be used.

(c) If nore than one TD based on the sane endpoi nt of
toxicity is available for a given species, the TD
for that species shall be cal culated using the
geonetric nean of those TDs.

(4) In those cases in which a TDis available in units
other than mlligrans of substance per kil ograns per
day (ng/kg/d), the follow ng procedures shall be used
to convert the TD to the appropriate units prior to
cal culating a W.

(a) If the TDis given in mlligranms of toxicant per
liter of water consunmed by the test aninals
(mg/1), the TD shall be multiplied by the daily
average vol une of water consuned by the test
animals in liters per day (1/d) and divided by the
average weight of the test animals in kil ograns

(kg) .

(b) If the TDis given in mlligranms of toxicant per
kil ogram of food consuned by the test aninmals
(my/kg), the TD shall be nultiplied by the average
anount of food in kilograns consunmed daily by the
test animals (kg/d) and divided by the average
wei ght of the test animals in kilograns (kg).

(5) Drinking and feeding rates.

(a) Wen drinking and feeding rates and body wei ght
are needed to express the TDin mlligrans of
substance per kilograns per day (ng/kg/d), they
shall be obtained fromthe study fromwhich the TD
was derived. |If not already determ ned, body
wei ght, and drinking and feeding rates shall be
converted to a wet wei ght basis.

(b) If the study does not provide the needed val ues,
t he values shall be determ ned from appropriate
scientific literature. For studies done with
donestic | aboratory animals, either the “Registry
of Toxic Effects of Chem cal Substances (National
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(c)

(d)

6

Institute for Occupational Safety and Health, the
| atest edition, Cncinnati, GChio)”, or
“Recommendati ons for and Docunentation of

Bi ol ogi cal Values for Use in Ri sk Assessnent (U.S.
EPA, 1988)” shall be consulted. Wen these
references do not contain exposure information for
the species used in a given study, either the
allometric equations in this rule or the exposure
estimation nmethods presented in chapter 4 of “The
Wl dlife Exposure Factors Handbook (U.S. EPA,
1993)”, should be applied to approxinate the
needed feeding or drinking rates. The choice of

t he methods described in this paragraph is at the
di scretion of the director.

For mammal i an species, the general allonetric
equati ons are:

(i) F =0.0687 x (W)?©°82
VWher e:

F = feeding rate of manmalian species in
kil ograns per day (kg/d) dry weight.

W = average weight in kilograms (kg) of the
test ani mals.

(ii) W= 0.099 x (W)
VWher e:

W= drinking rate of mammalian species in
liters per day (1/d).

average weight in kilograns (kg) of the

W =
test ani nal s.

For avi an species, the general allonetric
equations are:
(i) F =0.0582 (W)%®

Wer e:

F = feeding rate of avian species in
kil ograns per day (kg/d) dry weight.

W = average weight in kilograms (kg) of the
test ani mals.

(ii) W= 0.059 x (W)
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(6)

(7)

(8)

VWher e:

W= drinking rate of avian species in liters
per day (I/d).

W = average weight in kilograms (kg) of the
test ani mals.

LOAEL to NOAEL extrapol ations (UF). In those cases in
which a NOAEL is unavailable as the TD and a LOAEL is
avai l abl e, the LOAEL may be used to estinmate the NOAEL.
| f used, the LOAEL shall be divided by an UF to
estimate a NOAEL for use in deriving W/ss. The val ue of
the UF shall not be |less than one and shall not exceed
ten, dependi ng on the dose-response curve and any ot her
avai l abl e data, and is represented by UF_in the
equation expressed in paragraph (B)(1) of this rule.

Subchronic to chronic extrapolations (Urg). In
i nstances where only subchronic data are avail able, the
TD may be derived from subchronic data. In such cases,

the TD shall be divided by an UF to extrapol ate from
subchronic to chronic levels. The value of the UF
shall not be less than one and shall not exceed ten,
and is represented by UFs in the equation expressed in
paragraph (B)(1) of this rule. This factor shall be
used when assessing highly bioaccunul ati ve substances
wher e toxi cokinetic considerations suggest that a
b}?assay of limted length underestimates chronic

ef fects.

| nt er speci es extrapol ati ons (UF,) .

(a) The selection of the UF, shall be based on the
avai |l abl e toxicol ogical data and on avail abl e data
concerning the physicochem cal, toxicokinetic, and
t oxi codynam ¢ properties of the substance in
guestion and the amobunt and quality of avail able
data. This value is a UF that is intended to
account for differences in toxicol ogical
sensitivity anong species.

(b) For the derivation of tier | criteria, a UF, shal
not be | ess than one and shall not exceed one
hundred, and shall be applied to each of the five
representative species, based on existing data and
the director’s best professional judgenent. The
value of UF, may differ for each of the
representative species.

(c) For tier | wildlife criteria, the UF, shall be
used only for extrapolating toxicity data across
species within a taxonom c cl ass, except as
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provided in this paragraph. The tier |I UF, is not
I ntended for interclass extrapol ati ons because of
the poorly defined conparative toxicokinetic and
t oxi codynam ¢ paraneters between mammual s and
birds. However, an interclass extrapol ation

enpl oying a UF, may be used for a given chem cal
if it can be supported by a validated

bi ol ogi cal | y-based dose-response nodel or by an
anal ysis of interclass toxicol ogical data,

consi dering acceptabl e endpoints, for a chem cal
anal og that acts under the sane node of toxic
action.

(D) Paraneters of the exposure conponent of the wildlife
criteria nmethodol ogy

(1) Drinking and feeding rates of representative species.
The body weights (W), feeding rates (Fy;), drinking
rates (W, and trophic level dietary conposition (as
food ingestion rate and per cent in diet) for each of
the five representative species are presented in table
39-1 of this rule.

(2) BAFs. The nethodol ogy for devel opnent of
bi oaccunul ation factors is in rule 3745-1-37 of the
Adm ni strative Code. Trophic level three and four BAFs
are used to derive Ws because these are the trophic
| evel s at which the representative species feed.

(E) Application of criteria. The wildlife criterion shall be
applied as a thirty-day average concentration outside the
m Xi ng zone.
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Tabl e 39-1. Exposure paraneters for the five representative
species identified for protection.
Food i ngestion
Speci es Aggg; ingggf{on rate of Trophic | eve
wei aht rat e prey in each of prey
9 trophic | eve
Units kg | / day kg/ day Per cent of diet
TL3: 0.159 TL3: 90 %
M nk 0.80 0.081 Cther: 0.0177 Cther: 10 %
TL3: 0.977 TL3: 80 %
Qter 7.4 0.600 TL4: 0. 244 TL4: 20 %
Ki ngfi sher 0.15 0.017 TL3: 0.0672 TL3: 100 %
Fi sh: 90 %
TL3: 0.192 TL3: 80 %
Herring gull 1.1 0. 063 TL4: 0.0480 TL4: 20 %
Qther: 0.0267
O her: 10 %
Fi sh: 92 %
TL3: 0.371 e B0
TL4: 0.0929 ' 0
Bal d eagl e 4.6 0. 160 i
PB: 0.0283 Bi r ds- 8 %
Other: 0.0121 115 0
PB: 70 %
Non- aquati c: 30 %
Note: TL3 = trophic level 3 fish
TL4 = trophic level 4 fish

PB = pi scivorous birds
non-aquati c birds and nammal s
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